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OUNTAINS, seashore or National Parks— 
wherever you go—a smooth running 
engine will add much to the pleasure of your 
trip. So if your present plugs are faulty, switch 
to Auto-Lite Spark Plugs . . . engineered by 
the same engineers who design complete 
ignition systems for many of America's finest 
“ars, trucks and tractors. 


Remember the name... Auto-Lite. Money can- 
not buy a better spark plug. See your friendly 
p" Auto-Lite Spark Plug dealer today. 
a THE ELECTRIC AUTO-LITE COMPANY 

- if Toronto, Ontario Toledo 1, Ohio 


Tune in the Auto-Lite Radio Show starring Dick 
Haymes, Thursdays, 9:00 P.M.—E.T. on CBS. 
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You look e HARP because you get the 
best-looking shaves any man ever had! 


You. feel 5 HARP because Gillette Blue 
Blades give give you the quickest, most refreshing 
shaves of yourlife! 
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You are $ HAR P when you buy Gillette i 
Blue Blades with the SHARPEST edges ever | 
honed, because you get more shaves perblade ‘~~ 
and save money! 
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GILLETTES CAVALCADE OF SPORTS presents the major boxing 
event of the week every Friday night over American Broadcasting Company 


Stations coast to coast 
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Gillette Safety Razor Company, Boston 6, Mass. 
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SEE YOURSELF o vears From now: 


No Time Machine required. All you have to 
do is look around you. The routine worker of 
10 years ago who failed to prepare himself for 
larger responsibilities is a routine worker today. 
But the man who mastered technical or busi- 
ness subjects is collecting substantial rewards. 

You count yourself among the ambitious to- 
day. Prove it—if you expect to find yourself 
among the successful. The proof, of course, 
rests on whether you are taking special training 
that will qualify you for a better position. 


This is the training in which the International 
Correspondence Schools have specialized for 
more than 50 years. I. C. S. Courses cover more 
than 400 technical and commercial subjects. 
You're in a class by yourself . . . study in your 
own home . . . progress just as fast as your 
ability and ambition permit. 

Thousands of successful graduates demon- 
strate that today's I. C. S. student is tomorrow's 
leader. Mail the coupon today for complete 
information. 


INTERNATIONAL CORRESPONDENCE SCHOOLS 


BOX 7662- 


SCRANTON 9, PENNA, 


Without cost or obligation, please send me full particulars about the course before which I have marked X: 


Air Conditioning and 
Plumbing Courses 

[] Air Conditioning 

L] Heating O Plumbing 


O Structural Engineering 

O Surveying and Mapping 
Communications Courses 

O Electronics 


O Refrigeration O Steam Fitting O Practical Telephony 


Chemistry Courses 
O Chemical Engineering 
O Chemistry, Analytical 
O Chemistry, Industrial 
D Chemistry, Mfg. Iron & Steel 
O Petroleum Refining O Plastics 
O Pulp and Paper Making 
Civil Engineering, Architec- 
tural and Mining Courses 
O Architectural Drafting 
LJ Architecture 
O Bridge and Building Foreman 
O Building Eatimating 
O Civil Engineering 
O Coal Mining 
O Contracting and Building 


O Highway Engineering 

O Lumber Dealer 

O Reading Structural Blueprints 
O Sanitary Engineering 

O Structural Drafting 


Name 
City 
Working Hours 


Canadian residents send coupon to International Correspondence Schools Canadian, Ltd., 


A.M. to 


O Radio, General 

D Radio Operating 

[] Radio Servicing 

O Telegraph Engineering 
Electrical Courses 

O Electrical Drafting 

[] Electrical Engineering 

[] Electric Light and Power 

[] Lighting Technician 

O Practical Electrician 
Internal Combustion 
Engines Courses 

O Auto Technician 

O Diesel-Electric — 

O Diesel Engines O Gas Engines 
Mechanical Courses 

O Aeronautical Engineering 

O Aircraft Drafting 

O Flight Engineer 

D Foundry Work 

O Heat Treatment of Metals 


O Aviation 
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O Industrial Engineering 

O Industrial Metallurgy 

O Machine Shop 

O Mechanical Drafting 

O Mechanical Engineering 

O Mold-Loft Work 

O Patternmaking—W ood, Metal 

O Reading Shop Blueprinta 

O Sheet-Metal Drafting 

[] Sheet-Metal Worker 

O Ship Drafting [Ship Fitting 

[] Tool Designing 

O Toolmaking 

O Welding—Gas and Electric 
Railroad Courses 

O Air Brake (© Car Inspector 

D Diesel Locomotive 

O Locomotive Engineer 

[] Locomotive Fireman 

O Railroad Section Foreman 


| Steam Engineering Courses 
O Boilermaking 
O Combustion Engineering 
O Engine Running 
O Marine Engineering 


Textile Courses 


O Cotton Manufacturing 
O Rayon Weaving 

[] Textile Designing 

O Woolen Manufacturing 


Business and 
Academic Courses 


O Accounting O Advertising 
O Arithmetic O Bookkeeping 
O Business Correspondence 

O Business Management 

[] Certified Public Accounting 

O Commercial 

[] Cost Accounting 

[] Federal Tax 

[] First Year College 

[] Foremanship O French 

D Good English O High School 
O Higher Mathematics 

D Illustrating O Motor Traffic 
[] Postal Service 

O Saleamanship O Secretarial 
D Sign Lettering 

O Spanish O Stenography 


O Steam Electric O Steam Engines O Traffic Management 


Home 
Address 


Prenent Position .  ——  ———— ————M————————v'á— 


Length of Service in World War II 
Special tuition rates to members of the Armed Forces. Enrollment under the G.I, Bill of Rights approved for War II Veterana, 


Montreal, Canada. 
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BEAUTIFUL 
AS EVER!” 


| SIMONIZ Restores Showroom : 
) Beauty toEven the Dullest Finish 


Why drive a car that looks its age? 
SIMONIZ the finish and it glistens 
like new again. Bring back the spar- 
kle quickly, safely with Simoniz . 
. Kleener. Then apply SIMONIZ to pro- ` 


fect it against damage by gritty mud,  : 
aes corrosive airborne chemicals and À 
scorching sun rays. For longer last-  . 
ing beauty... for keeping the finish ] 
-= sparkling clean by wiping witha dry 
cloth. If your car's worth driving, i's  - 
worth Simonizing. Get Simoniz and | 
Simoniz Kleener, liquid orpaste,ftoday! — - 


THE SIMONIZ CO., Chicago 16, III. 


WR 


Recognized for over thirty years as au- 

fhorities on preservation of fine finishes 

Sold by grocery, hardware, variety, 

drug, paint, 5 cents to $1, auto ac- D NN 
cessory and department stores— eene adt ME 
ond by linoleum dealers everywhere E 
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Versatile Macroburner ....... e uic i2d QD 


HOME MECHANICS & HANDICRAFT 


Craftwork Projects of Month..........................120 


The Workshop Magic Built............................152 


udted Vanity: Chest ie eei e benkada 153 


Rubber-Band Sharpshooter ............................154 


Toy Tractor Has Detachable Trailer............156 
Wading Pool for Back Yard............................157 
io rh ge Tie ee ree. He 
Reel from Typewriter Spool............................157 


Beamed Ceiling Is Built Up............................159 


Towline Glider eadein dac ta ataca E EUR 
Hooking Power to the Lawn Mower..............164 
Laying Out and Assembling Walls..................166 
Coffee Pot Keeps Water Clean......................196 
Fly Ring Fitted to Casting Rod............... PA 196 
Lapped Exterior Plywood................................196 
Necktieless Workshop Club..............................197 
Pipes Insulated with Padding..........................204 
Kraft Paper Useful in Home............................204 
Rack Keeps Garden Tools Handy.................. 204 


RADIO & ELECTRICITY 


Talking on a Beam of Light | 
10-Meter Band Receiver.............. esu 188 


Neon Bulb Checks Appliances........................199 


Modern LIVIDE uius dimi NE 
Keeping the Home Shipshape........................170 
Craftsmen at: VER... ette rran arant T 
Editorial Mém 2er c er dr E EE Tir 254 
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Microwaves make their journey from appa- 
ratus to antenna not by wire, cable, or coaxial 
—but by waveguide. 

Long before the war, Bell Laboratories by 
theory and experiment had proved that a 
metal tube could serve as a pipe-line for the 
transmission of electric waves, even over great 
distances. 

War came, and with it the sudden need 
for a conveyor of the powerful microwave 
pulses of radar. The metal waveguide was 
the answer. Simple, rugged, containing no 
insulation, it would operate unchanged in 
heat or cold. In the radar shown above, which 
kept track of enemy and friendly planes, a 
waveguide conveyed microwave pulses be- 


EXPLORING AND INVENTING, DEVISING AND 
PERFECTING FOR CONTINUED IMPROVEMENTS 
AND ECONOMIES IN TELEPHONE SERVICE 
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tween reflector and the radar apparatus in 
the pedestal. Bell Laboratories’ engineers 
freely shared their waveguide discoveries with 
war industry. 

Now, by the use of special shapes and 
strategic angles, by putting rods across the 
inside and varying the diameter, waveguides 
can be made to separate waves of different 
lengths. They can slow up waves, hurry them 
along, reflect them, or send them into space 
and funnel them back. Bell Laboratories are 
now developing waveguides to conduct micro- 
wave energy in new radio relay systems, 
capable of carrying hundreds of telephone 
conversations simultaneously with television 
and music programs. 


BELL TELEPHONE LABORATORIES 
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LET DEFOE SHOW HOW 


The Very Eest 


The custom yacht interiors shown 1n the photographs 


are typical of Defoe’s fine workmanship. w w For sé in design and workmanship 


more than forty years, Defoe’s rule has been that 
everything must be made to look well, to perform per- 


fectly and to give the buyer top value for bis money. ee in comfort and convenience 


HEN you buy Defoe you will acquire a fine heritage 

VV of beauty and common sense in design brought into 

being by workmen skilled in a traditionally fine craft. And 
remember, Defoe builds homes—the kind that fit naturally 

into any American couple’s scheme of living. No trend to- 
ward freak design has been permitted and there will be no 
compromise materials or construction methods employed. 


Po ns ee ee ne 


| HOUSING DIVISION 
DEFOE SHIPBUILDING COMPANY Dept. PS-7 
BAY CITY, MICHIGAN - 


Please send me the descriptive brochure on the new Defoe | 
Homes. Enclosed is 10c for handling and mailing costs, 


| 
| 
| 
| 
| Nome 
l 
| 
i 


| | 
i T he Federal Government bas just announced details of a nation-wide emergency housing 
Street | brogram which will necessitate changes in the original program for the construction 
l of Defoe Homes. The brochure offered in the attached coupon shows architect's draw- 
City and State : j ings of several houses which can be built by the Defoe system. It also explains bow the 


ig ee E E a ae ee ee | Defoe method works and pictures some of the unique features which Defoe will offer. 
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BIKINI is just the BEGINNING 


WHEN TIIE ugly cloud over Bikini has 
settled, what will have been proved? 
Whether the ships and the animals teth- 
ered in the lagoon survive or succumb, 
the military mind probably will continue 
to think of the atom bomb as just another 
weapon. "Bigger and more deadly, to be 
sure, but still à weapon for which even- 
tually there will be a defense, sir, as 
there was in the case of the torpedo, the 
submarine, and the airplane." 
Actually, this most publicized and ex- 
pensive of experiments is hardly a realis- 
tic military test. Certainly, it is not a 
scientific test of atomic destruction. For 
it rests on the naive simplification of 
dropping one bomb at a time. 
Forgetting, if we ever can, the enor- 
mous international dimensions of the 
atom bomb, this single-shot thinking is 
frightening. It fails to include such im- 
mediate and visible devices as the V-2. 
Those who saw this ominous engine 


shudder upward from the earth at White 
Sands, New Mexico, were plain scared. 
Even those who saw the thing in the 
safety of a movie theater were horrified. 
You don't need much imagination to 
picture a thousand V-2s loaded with 
coiled atoms, which would make a near- 
miss a widespread devastation wherever 
they struck. A “first line of defense” 
would not have much to defend after that. 
That is why the scientists who have 
been closest to the atom bomb are the 
most frightened of men. They know that 
man has finally created a weapon for 
which man can find no final defense. 
And that is why the Bikini experiment, 
whatever its outcome, is a dangerous di- 
version in the painful process of adapting 
the most warlike of animals to the brutal 
necessity of survival through peace. 


* fha rd 
1 risen Gs Beas, 
——— 


A 


Ingenious New 


Technical Methods 


To Help You with Your 
Reconversion Problems 


New Brush-Backed, Strip-Fed Abrasive 
Wheel Deburrs, Sands Any Surface! 


For sanding in and around the most irregular contours—for de- 
burring parts too large to be tumbled—for removing rust, paint 
and imperfections from wood, plastics, rubber, earthenware and 
metals—the new Sand-O-Flex brush-backed abrasive wheel is 
MOST PRACTICAL. 


The central magazine houses a strip abrasive cartridge, to be fed 
out as needed in front of the eight brushes which "cushion" the 
abrasive, and force it evenly over the most difficult surfaces. The 
Sand-O-Flex comes in 3 sizes, and is adaptable to any stationary 
or portable motor shaft, with speeds up to 1750 RPM. Abrasives 
are available in grits for every need. 


To help speed production in dry, dusty work atmosphere, many 
mills and factories urge workers to chew gum to help relieve dry 
throat. The reason: Because dust causes throat irritation and dry- 
ness—but chewing Wrigley’s Spearmint gum helps keep workers’ 
mouths moist and fresh. The result: Reduced work interruptions 
and "time outs" to the drinking fountain. Even when workers’ 
hands are busy, they can refresh as they work “on the job." And 
the chewing action helps keep workers alert and wide-awake. 


You can get complete information from the Sand-O-Flex Corporation 
4373 Melrose Ave., Los Angeles 27, California 
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"Whats he got | 
that I haven't got?" 


LOOK at the successful men 
you know. “What have they 
got" that you haven't? 

Very little, probably. In most 
ways these men are no brighter 
or naturally more capable than 
average. Many of them prob- 
ably have no more formal edu- 
cation or better natural apti- 
tudes than you. 


But that little extra they 
have is important. They have 
the special knowledge and abil- 
ity for which business is glad to 
pay well—they know the what, 
why and how of business. They 
have also the confidence and 
aggressiveness which come from knowing that 
they know and can apply their knowledge. 

You may add that extra—may get that same 
profitable knowledge and ability—that same 
confidence and aggressiveness—if you are will- 
ing to pay the price in earnest, necessary study. 
For LaSalle has spent 37 years developing, 
testing and proving, with over a million student 
members, spare-time success training in certain 
specialized business fields. What scores of thou- 
sands of men and women—many just like you 
—have done, you should be able to do. 


You need not leave your home or interrupt 
your job; you need pay comparatively little 
money. But you must be ambitious and willing 
to study seriously. And soon after you start 
training, the results will begin to show up in 
your own confidence and in your work. For 
what you learn at home tonight is so practical 
that often youcan apply iton the job tomorrow. 

How much do you want success — more 
money, a promotion or a new job, prestige and 
responsibility? If you really want it, you will 
use the coupon below to find out what LaSalle 
training can do for you. It costs only a postage 
stamp, but a coupon like it has been the start- 
ing point to real success for scores of thousands 
—and can be for you. 


LASALL 


LASALLE Extension University 
7€ Covrerpiondence Tunstitution 
Dept. 783-R » 417 S. Dearborn » Chicago 5, Ill. 


I want to know how LaSalle can help me win success 
in the field I have checked below. Please send me 
your free 48-page booklet about that field and your 
success training in it. 

O Accountancy OSalesmanship 

O Bookkeeping D Effective Speaking 
OC.P.A. Coaching []Executive Management 
D Business English DIndustrial Management 
OLaw: LL.B. degree OTraffiic Management 


O Foremanship O Stenotypy 


Address 


City, Zone and State 


EXTENSION UNIVERSITY 
74 Correspondence Vustitution 
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The Dark Continents 
of Your Mind 


DO YOU struggle for balance? Are you 
forever trying to maintain energy, enthusiasm, 
and the will to do? Do your personality and 
power of accomplishment ebb and flow — like 
a stream controlled by some unseen valve? 
Deep within you are minute organisms. From 
their function spring your emotions. They 
govern your creative ideas and moods — yes, even 
your enjoyment of life. Once they were 
thought to be the mysterious seat of the soul 
—and to be left unexplored. Now cast aside 
superstition and learn to direct intelligently 


these powers of self. 
Accept this zee Book 


Let the Rosicrucians, an age-old fraternity of think- 
ing men and women (not a religion), point out how 
you may fashion life as you want it — by making the 
fullest use of these little-understood natural faculties 
which you possess. This is a challenge to make the 
most of your heritage as a human. Write for the Free 
Book, “The Mastery of Life." Address: Scribe EDW. 


“áe ROSICRUCIANS 


San Jose ( AMORC) California 
i | | 
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How to Make 
Money by Mail 


Down-to-earth facts, directions (illustrated) for running business 
profitably, using expertly for YOUR good fortune the employees, 
trains, Planes which Gov't places at your disposal CHEAP, Get 
orders by mail, ship by express or freight or mail, get out of the 
kindergarten , . . 14th edition, enlarged to 576 pages. now selling. 


It’s YOUR winner, Make this year and the following years worth 
more. . . . . THIS knowledge really PAYS OFF. 
to start new 


m^ : THE EASY WAY d dnd 


your present occupation. Do it NOW. 


Extraordinary plain, simple skill, know-how. 
Mo theory. Fact story of rich experience of 
author E. Rice day-by-day. How many times 
have we heard: **1 wish | had some money, 
this patent would earn me a fortune,'" or 
"why can't my crop pay better?'" or **I 
wish | knew how to sell this gris my- 
self," or ‘‘why should my boss alone do 
this when | too know how the money Is 
made? ... Listen, you do not need money 
to start this Rice way. His method auto- 
matically pays all bills same day rendered, 
no bank loans, pay as you go, no borrowing 
from relatives or friends, no salesmen. Also 
no worry, quickly a home of your own all 
paid for. Rice paid off $5000 in mortgages 
a year after using this skillful idea. 


45 Years of PROOF 


Sounds fishy? Sure but this has been done 
steadily for 45 years, depression or no de- 
pression, by the author; that is why he wrote 
this book. to pass the good word along. Make 
it go with anything you have which is sal- 
able, or with what you are now doing. Rice 
made his pay plan go from the start when 
living in one room in a city lodging house. 
Turn your city or country home, your 
; work, your hobby, into money. How to get 
ee p orders coming steadily at cost of only $4 for 
oe each $100 taken in. The popular error to 
b avoid in trying for sales. Business won free 

while others have to pay for it. How to conceive the money-getting advertise- 
ment . ə . Profitable changes from ordinary ideas and methods. Not usual 
cut.and-drled pattern. 165 adventures. a dictated book in everyday talk by 
Rice doing day by day what he discloses in his book can be done by 
his method. No dictionary writing. . . . Read how others are profiting bic. 
Take a chance on this book being worth a fortune 

to you UT zee And aro eri id. PUE DINE mage 

ay order 1s received. Or ask two friends to chip in 

98 cents each with your 99c to get this book, Hun- HOW 
815 by le. Best seller. 14th edition now selling. $ 295 
Cut out the $2.95 HOW BOX here, pin or stick it 

to sheet of paper bearing your name and address, mail 

in envelope with money order or check for $2.95 to O—— 0 
HOWARD ST. HOUSE, Melrose 76E, Massachusetts 

MONEY- 

“Terry & Pirates,'' ‘‘Freckles,™ ''Qut Our Way,'' “Winnie 

Winkle," “Reg'lar Fellers,'" “Strange As It Seems," § 

“The Neighbors," and many others, Earn while learning. 

Send 10c for Picture Chart (to test your ability), Samples 

of successful students, and full details. (State age.) 


dreds of buyers whose letters we show you declare 

LEARN CARTOONING 
| | MAKING 

Landon Schoo! of Cartooning, Dept. 4627, Philadelphia 1, Pa. 


emphatically its superlative goodness, Follow its 
easy pattern for success, Cloth bound. 576 pages, 
IN SPARE TIME — by Easy Picture Chart Method 
Same Simplified Method that has helped train creators of 


BECOME AN EXPERT ON 


POISONS 


Here at last is the really practical book on poisons. 
All the data in one volume—names, synonyms, for- 
mulas, and antidotes. Industrial and medical uses, 
etc. Invaluable for home, hospital, laboratory, fac- 
tory. A brand-new, authoritative book by Sgt. Vin- 
cent J. Brookes, New Jersey State Police, & Hubert 
N. Alyea, Princeton University. $3.00. 
ALYEA |- — — EXAMINE THIS GREAT BOOK FREE ——-1 
D. VAN NOSTRAND COMPANY, INC. | 
250 Fourth Avenue, New York 3, N. Y. 
Please send me a copy of ''Poisons.'' Within 10 | 
days | will either return the book or send you | 
| 
| 


BROOKES 


$3.00 plus a few cents postage. 


Address...........-. eui eas 
[CELA ec cox vass 
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Building this 
A. M. SIGNAL GENERATOR 


gives you valuable ex- 

perience, Provides 

amplitude-modulated 

signals for test and ex-,_-=. B 
, periment purposes, | gf. 


RADIO SERVICING pays food money 
for full time work, Many others make 
So, $10 a week EXTRA fixing Radios 
in spare time, 


with 6 Big Kits 
of Radio Parts | Send You 


Do you want a good-pay job in Radio—or your own 
money-making Radio Shop? Mail Coupon for a FREE 


You build this 
SUPERHETERODYNE 
CIRCUIT that brings in local 
and distant stations, You get 
You build this practical experience putting 
MEASURING INSTRUMENT ‘his set through fascinating - 


Sample Lesson and my FREE 64- book, “Wi 
Ricky denis in Radio." See how ARI vd yourself early in the course—use it for tests! 
practical Radio experience at home—building, test- practical Radio work on neighborhood 


ing, repairing Radios with 6 BIG KITS OF PARTS I Radios to pick up EXTRA spare time 
send! 1 


Many Beginners Soon Make Good Extra 
Money In Spare Time While Learning 


The day you enroll I start sending EXTRA MONEY 
JOB SHEETS, You LEARN Radio principles from my 
-easy-to-grasp, illustrated lessons—PRACTICE what 
you learn with parts I send—USE your knowledge to 
make EXTRA money fixing neighbors' Radios in spare 
time while still learning! From here it's a short step 
ae own full-time Radio Shop or a good Radio 
JO 


Future for Trained Men is Bright 
In Radio, Television, Electronics 


Lesson FREE 


It’s probably easier to get started in Radio now Gives hints on Receiver Servic- 
than ever before because the Radio Repair business g ing. Locating Defects, Repair of 
is booming. Trained Radio Technicians also find BeOS See roii Canis ae ee a 
-profitable opportunities in Police, Aviation, Mari [enlm EUA i sie me i 
Radio, Broadcasting, Radio Manufatturing Publie (p eme CHAN E MAL tlustrations. Study it—keep it— 
-Address work. Think of even greater opportunities as DOS  geceven SEU” 224 — use it—without obligation! Mail 


Television and Electronics become available to the =e Ti coupon ican for your copy! 
public! Send for free- books now! 


Find Out What N.R.I. Can Do For You 


|. Mail Coupon for Sample Lesson and my 64-page 
‘book. Read the details about my Course. Read letters 


: "TIAE pv fi s l 
RIDE. S 
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GET Bor A Sa PLE LESSON F. R E È hin Beas 29 


= 


MR. J. E. SMITH, President, Dept, 6GP3 


from men I trained, telling what they are doing, earn E | i i ee | 
pio ds 5 i HR, mi National Radio Institute, Washington 9, D. C. PN drj 
ing. See how quickly, easily you cán get started, No Ù Mail me FREE, without obligation, Sample Lesson and —7J 2 «jt 
obligation! Just MAIL COUPON NOW in an énvelope l $4-page book about how to win success in Radio and | - 
f . | : eilevisio — Electronics. ^O salesman wW call. 
or ey og penny postal. J. E. SMITH, President, B pjcase write plainly.) ' 
Dept. ational Radio Institute, Pioneer Home | Kus vcueekedws ' 
Study Radio School, Washington 9, D. C. ME AREE NN - 
v Cou | 7 a Ae ene eee Mr I 
[My Course Includes Training i i ' 
| | i B CIF. serenas MTM E ER E)" TIER IE MI. In 1 
TELEVISION * ELECTRONICS | (Please include Post Office zone number) P| 
i | | E Approved for Training under Gi Bili i 
EE - m ZI DP T III T IITIITIPFIT TITIO -— d 
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NEW peacetime 
production plans 
mean 


BIGGER PAY FOR MACHINISTS 


Master shop work quickly with these books 


This big home-study and reference course gives you the 
practical facts on machines and methods you need to ad- 
vance in machine shop work. Take advantage of the other 
man’s experience as found in books, to solve your prob- 
lems, increase your efliciency, with 


The AMERICAN 
MACHINISTS^ LIBRARY 


6 volumes—2368 pages—2516 illustrations 
(A combined home-study course and reference library) 


This library of machine shop practice was written for practical 
men. It gives you the best methods for every kind of machine shop 
work. It fully explains lathes, drills, and other machine tools and 
their operation, automatic screw machines, speeds and feeds, gear 
design and production, jigs and fixtures, punch and die work 
metal surfacing, etc., etc. Plainly written—completel illustrated 
—the best kin to 
advance himself. 

No 1 money .Sown—special price—easy payments. 


ef help to the machine shop man zs ME. wants 


— ms =i. 


EXAMINATION COUPON 


McGRAW-HILL BOOK CO., 330 W. 42nd St., N. Y. C. 18 


Send me for ten days' examination the American Machinists’ 
Library. If satisfactory I will send you $4.00 in 10 days and | 
dig moniy, oe ine price o tenon is paid. If ut ganen, | 
| e books postpald, o insure prom Li me 

write plainly and fill in all lines.) j = = 


NAME, sarraa ae ee eae ee ee ee ee eee ee ee ee ee 
pop a ee ee repos tonio cart ———" 
City and Bites sais 2.4 € eee ea ae we A RN MN M E 
Company..... 
Paoallionzccscsuu pex eR RA MUROS RCM PSM, 7-48 | 


z €" 9" P." P, 8 B à 4 B 4 à B bh @ B s & &$ wv w W à m b mw» w 5 w m b B m" & &b& m WN Ww à 


we Brew mp an gE | 


IF IT'S RESULTS YOU WANT—GET ACTION 
QUICKLY WITH THESE PRACTICAL IDEAS 


Never before has a more helpful book been print- 
ed for those planning a business of their own. 
Gathered in this large illustrated volume are the 
formulas, recipes, facts and secrets that have 
contributed so largely to America's great indus- 
trial progress, Capitalize on this information for 
making most any conceivable product without 
experience, special equipment or previous 
new ican of chemistry. Start at home, expand 
with profits—build for a profitable independence, 


The experts who compiled this book are authori- 
ties. and prre this information in simple, un- 
derstandable language. They also give you whole- 
sale supply sources for needed materials, short 
cuts and economy methods for the most profit- 
able results, Hundreds of good paying businesses 
have been built on a product made from a simple 
recipe, Opportunities in this field exist everywhere. Choose from 
any of the 162,000 facts and 10.000 formulas of which the follow- 
ing are only a very few: Adhesives, Alloys, Anti-Freeze Solutions, 
Cosmetics, Beverages and Liquors, Candy, Gum, Casein, Celluloid, 
Ceramics, Cheese, Clean- Olls and Olntments, 
ing Preparations, Con- INCLUDE Paints, Paper, Perfumes, 
crete, Copper, Cotton. 2 Photography, Polishes, 
Dentifrices, Depllato- Pitchman’s | Powders, Remedies for 
ries, Emhalming Guid Man, Beast or Fowl, 

uide Rubber Products, Re- 
frigerants, Soaps, 50l- 
der and Soldering. 
Tooth Cements, Trans- 
fers, Transparencies, 


ILLUSTRATED 


Glass. Glazes. Household 
Formulas, Inks, Insectl- B nrofititems that 
ines, pre S e 'go fast with 
ormuias,. Lacquers, ; 

Laundry Preparations. | os 05 at Fairs: Varnishes, and ,Thou- 
bricants, MR HE pud nis net. daly making all sorts of prof- 
arations. Marble farti- §TOtexcePptonal. | itable and practical 


ficial). Metals, Mirrors. things, 
FORTUNES MADE FROM A SINGLE IDEA! 


This comprehensive book is an accepted authority by chem- 
ists, schools, industry, etc. and is the largest and most 
comprehensive book of its kind ever issued. Nothing else 
like it in existence. A single formula has been worth a 
thousand times this book's small cost to countless owners. 
Crammed with money-making ideas. Invaluableforreference, 
Ideal for FIBI Home, Farm, Office or Workshop. As 
necessary as the dictionary and more useful for manufactur- 
| ers, chemists and salesmen who put up producta for profit. 


$3.50 postpaid, Canada or Foreign. $3.85 U.S. Funds, (C,O.D. ship- 
ments U.S.A. only.) Immediate Shipment— Safe Delivery Guaranteed, 


ADAMS BROWN COMPANY, Dept. 267 
Chestnut Hill 67, Massachusetts, U.S.A. 


Sasilymadebig- 


POPULAR 
[2 SCIENCE 


WAR BARGAINS in 
LENSES and PRISMS 


a NOW! MAKE YOUR 

i i OWN BINOCULARS! 

or Complete Set of LENSES 
and PRISMS from 


Navy's 7X, 50 Model 
Save up to $150.00! 


i 


= 


Here’s an unusual opportu- 

nity to secure a fine set of 

Binoculars at a tremendous | 

saving of money, Build them 

E yourself with all of the very 

same optics contained in the Navy's 7 Power Glasses, Or you 

can construct a Monocular (1/2 a Binocular) in which case 

exactly one half quantities of the Binocular Components will 
furnished. All Lenses and Prisms are in excellent con- 

dition. Lenses are cemented and have the new low reflection 

coating. Complete assembly directions included for either 


project. 
Stock #5102-N Binocular Set of Lenses 
& Prisms ...... eu ee wee eee a saw eo es 25.00 Postpaid 


Stock +5103-N Monocular Set of Lenses 

& Prisms ....3 00008 crenenscvceevvess 942.50 Postpaid 
UNMACHINED LEFT AND RIGHT BODY AND COVER PLATE 
CASTINGS. Stock #820-N...............,.$2.50 Postpaid 
35MM KODACHROME PROJECTING LENS SET—Consists of 
2 Achromatic Lenses for projecting, plus 2 Condensing Lenses 
and piece of Heat Absorbing Glass with directions. 

Stock $4029-N ................-.. e... $3.10 Postpaid 
POLARIZING FILTER—Diam. 73 mm. Perfect condition, 
Stock $637-N sic ooo sese or yin ys $3.00 Postpaid 
TANK PRISMS—90-45-45 deg., 534" long, 2's” wide, finely 
ground and polished. 

Stock +3004-N Silvered Prism (new & perfect) $2.00 Postpaid 
Stock :3005-N Plain Prism (new & perfect). . $2.00 Postpaid 
Stock *3100-N Silvered Prism (Second).....$1.00 Postpaid 
Stock #3101-N Plain Prism (Second)....... $1.00 Postpaid 
We have literally millions of war surplus lenses and prisms for 
sale at bargain prices. Write for Catalog "N''—Sent Free! 


Satisfaction Guaranteed © Order by Stock No. 


EDMUND SALVAGE CO. 


P.O. AUDUBON, NEW JERSEY 


Be Tour Chen 
MUSIC Teacher 


LEARN AT HOME FOR LESS THAN 7c A DAY 


@ Simple as A-B-C—a child can learn it. Your lessons consist of real 
selections, instead of tiresome exercises. Each of these delightfully 
easy lessons adds a new piece” to your list. You read real notes, too— 
no “numbers or trick music. Method is so thorough that some of our 
850.000 students are band and orchestra LEADERS, Everything is in 
print and pictures. First you are told what to do. Then a picture shows 
you how. In a few short months you may become a good musician—the 
life of every party! Free Print and Pieture Sample, Mail coupon for 
our illustrated Free Book and Print and Picture Sample. Mention your 
favorite instrument, U. S. Sehool of Music, 87 Bruns- i 
wick Bldg., New York 10, N. Y. 


See ee eee eee E ee 


U. S. School of Music, 87 Brunswick Bldg.. New York 10, N. ¥. 
Please send me Free Booklet and Print and Picture Sample. I would 
like to play (Name Instrument). 


Have you 
Instrument. "apuhbhPuihE "aswruubtsrHUEM* SCORECARD EPH GH eee Instrument ? IIITPIIIIETTETITITIITITITITI! 
Mame.............. Peet Ee ee TEI SECS SSA SSS SAH AASTFSA SSA SESS PLPC PSSSR ECCT SE SEES TSI LEELEE LETE 
A dires... T sd via saxi gus c DON Rn RD d — P E AE E —S—— 
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" TURNED MAC 
INTO A 


UT ALICE 
) HAS A DATE | 
WITH ME! || 


/ MAYBE SHE DID 
HAVE ONE BUT 
NOT NOW!/--YOU | 
WEAKLING/ %7 


f MAYBE WE.BETTER )/(epaip HELL | 
) GO INSIDE. ) BITE YOU RUN ALONG NOW-- 


HERE COMES THAT TL ALICE AND I 
BIG GORILLA, GUS// }\ ARE STEPPING OUT’, 


SORRY MAC- 


HELPLESS! 


BOY! ATLAS REALLY BUILDS 
MEN FAST-JUST LOOK AT THOSE 
MUSCLES! NOW WATCH ME 
H| SHOW UP THAT BIG"SHOW OFF" 


"YOU WEAKLING"HE CALLED ME! 
l'LL MAKE HIM EAT THOSE 

TWO WORDS! I'LL SEND FOR 
CHARLES ATLAS' FREE BOOK 
AND FIND OUT HOW TO BE A 
REAL HE-MAN/ 


CERES 


OH MAC, YOURE \ 
WONDERFUL! 
| WHAT A HE-MAN 
YOU GOT TO BE! 


WHAT! YOU HERE 
AGAIN ? SCRAM! 
BEFORE |l- | 


£2 


— actual photo of 
Charles Atlas, win- 
ner and holder of 
the title, *'The 


i Can Make YOU a New Man, Too 
-in Only 15 Minutes a Day! 


If vou (like Mac) are fed u method will make you a finer specimen beak 
with yor " Mops mound: d of REAL MANHOOD thun: Fou ever E E— Man Dererenee 
youre sick and tired of having the dreamed you could be. : 

ind of a body that people PITY I don't eare how old or young you Aas ae ee eee eee eee 
instead of ADMIR A fen give are, or how ashame! of your presen: 


NEMAN. 


BUT | CANT HELP 
IT IF YOURE SO 


| 
ee e ae pe ave! Thage physical condition vou may be. If you | g 
all ME A R a ps aats can simply raise your REA ane flex it a CHARLES ATLAS, Dept. 1G E 
L | } i x I ean add SOLID MUSCLE to vow | JE " | : 
you a NEW MAN! bieepa— yes, on each arm -in double- p 115 E. 23rd Street, New York 10, N. Y. : 
I know what I'm talking about. quiek time: I I want the proof that your system of “Dy- p 
I was once a thin, pepless. g7- | g namic Tension" will help make a New Man of : 
uad Pian pe bes peo FREE BOOK Eime—give me a healthy, husky body and big E 
SO CT Y =P it (11s T à PE EPES , " l- 
ot Dame Tewo: h Hinna dE ME dave 36S ni : muscular development. Send me your free book, 
turned me into “The World's Most marvelous system. Read what they sas Everlasting Health and Strength. 
Perf ly Devel «1 Ma CN 1] -—àee how they look hefore anil after i 
diia Thé Ret px Rei caer in mx Honk, “Everlasting Health and @ 
| Uns sec O IUD Strength.” I, 
thousands of other scrawny, half- " NOW for this bwak- FREE, | BANE Li ma DEC CL CO EHE PEE READER ROG EOM ES 
iive weaklings into perfect red- Send A ata oe et ares (Please print or write plainly ) 
ave 5 C : It tells all about “Dynamic Tension. i ‘ 
Lye prie rA gi Lg" Shows you actual photos of men I've g 
ra TOU! d AH » NEL XB turned from puny weaklings into Atlas g 
the Se or ' Champions, It tells | I ADDRESS 
"Dynamic Tension" Does ji! ed toT er eu se a E " m m a m mam ndam vWvcàR hod - Go momom m mhhmnom mS RSS nS hbonchomn a Pob mb o5 Tw HOS ON mmmTG 
Using “Dynamic Tension™ only 15: t yt "t Ad Vandal pu i tl 
minutes a day, in the privacy of your it 0 jn EAE reas me; E] 
own room, you quickly begin to put on personally. Charles "E mug e STATE ‘ 
muscle, increase your chest measure- Atlas, Dept. 1G, 115 ‘heck h if under 16 for Bookl 
ments, broaden your back, flll out your East 23rd Street, New a O Chec ere under or Booklet A. 
arms and legs. This easy, NATURALE York 10, W. Y. Pens eee eee se eee sees see 
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ALLIED'S ip 


BRINGS YOU LATEST, finest values in Radio! 
New receivers, phono-radios, Ham gear, parts, 
tubes, kits, code apparatus, tools, books, test 
instruments, public address—all types of equip- 
ment. Over 10,000 items. Leading makes. Guar- 
anteed quality. Fastest service from the world’s 
largest and most complete stocks under one 
roof. Send for your free copy of Allied's new 
1946 Buying Guide now. Save time and money. 


aliigi arma TIT 


| — 


à -152 sss 10c T 

io Formulas & Data No. 37 | 

rebus of Radia Terms No. leit 4 

Radio Circuit Handbook No. Mn H9 1 

Radio Builders" Serv | “a Hl. Mise d 
Simplified Radio Serv " A o... 256 


Data Handbook N | 
Rai BO BOOKS No. 31-188. boi is ..75c 
Parallel Resistance and Ser —m 


Tasi | Capacitance Calculator. No. 


s; nance and 
i Winding CA Calectatw. | No. 31-955. ..- c A 


ALLIED RADIO CORP. 
833 W. Jackson Blvd., Dept. 7-GG-6 


Chicago 7, Illinois i 

Date: sci Vito MR A ene ees 

[] Send FREE 1946 CATALOG Í 
[1 Send........ Books Calculator No........ f, 

Calculator No........ ts. vere enclosed i 

EM UND ase Uia usa aaa a -f 

EQ REX: ENA ANE A Sov A EN EE - 

CE mcns ———— Zone.......... 2) | — j 
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STUDY at HOME 


With An Educational Institution 


Men with specialized training win higher positions, insure 
larger earnings, and are bigger successes in business and 
public life. Opportunities NOW greater than ever before. 
Send for our Catalog. 


ARTS and SCIENCES 


Courses in Philosophy; Education; Letters; Public Health; 
Medical Jurisprudence; Psycholog y; Sociology; Physics; 
Chemistry; Plastics: Geology: Political Science; Theolo 
Business and Commerce: Accounting; Mathematics; Sta- 
tistics; Agriculture. 


ENGINEERING 


Courses in Electrical, Civil, Mechanical, Drafting, Archi- 
tectural, Steam, Aeronautical, Radio, Structural, Mining, 
Industrial, Petroleum, Marine, Chemical, Diesel, Automo- 
bile, Refrigeration, and Air Conditioning Engineering. 


LAW 


Complete Professional Law Course includes 20 Hornbook 
Series college grade textbooks. Courses also in Commercial 
Law, Patent Law and Medical Jurisprudence. 


McKinley. Roosevelt Incorporated, 4610- AB, Sheridan Rd., Chicago 40, Ii. 


LEARN .. PROGRESS , . EARN MORE..5..SUCCEED..$ 
Your own achievement, popularity, suceess through music, Learn in 
your home, Check course: Piano, Violin, Cornet, Saxophone, Clarinet, 
Guitar, Harmony, Arranging, History, If juvenile, parent's signature 
must accompany inquiry, Low cost, Easy Terms. FREE Catalog. 


Suite U399, 765 Oakwood B1, Chicago 15 


You can learn plain, rapid writing or fancy ornamental writing for 
social and business advancement, right in your own home during 
&pare time by my Simplified Method. Write for my free hook, "How 
to Become an Expert Penman,'' which shows what others have üce 
complished by taking my Courses, Send 10c for one of my favorite 
Pen Poitnta and your name with a beautiful flourished bird written 
on a card. Write today. 
T, M, TEViIS, BOX 25R, CHILLICOTHE, MO, 


ENGINEERING, Broadcasting, Serv- 
icing, Electronics, Aviation. Marine 
RAD j DIO & Police Radio taught thoroughly. 
48 weeks' Engineering course equiy- 


nlent to 3 years' college radio work, Approved Veteran Train- 
ing. Co-educational. Catalog upon request. 


Valparaiso Technical Institute. Dept. 503, Valparaiso, Ind. 
Learn BAKING At Home SE 


Baking is one of America's high industries In wages. 
Nearly depression-proof. Thorough basic home course ¢ 2 
lays sound foundation. If you have aptitude, write for [ ! 
FREE BOOK LET,“Opportunitiesin Commercial Baking. "Ne 
Mational Baking School, 1315 Mich. Ave., Dept. 136B, Chicago 5 


Be An ANTIER 


| Trained Artists are Capable of Earn- 
ing $40, $60, $75 a Week 


It's pleasant and interesting to study Art the 
W.5.A. way. COMMERCIAL ART, DESIGNING, 
CARTOONING all in ONE complete home study 
course, No previous Art experience necessary 
—hundreds have profited by our practical 
methods since 1014, TWO ART OUTFITS fur- 
nished, Full information in FREE BOOK, 
"Art for Pleasure and Proflt.'' Write today. 
‘STATE AGE. Course approved under ''G.I.'" Bill. 


WASHINGTON SCHOOL OF ART, a 
" Studio 137C, 1115 {5th St., N. W. E 
a | | Washington '5, D. C. a 
" KNEE. 8 EE E AG Ennn - 
- Address..................-. aa oe RE e ea ER A NU ERR Es AT HS REM EE mM iu E 
Wit Yccccccsccsccccceccocsccccsccsessccccccoceccouesecsesecene-ZOM@ ( ) States sse : 
a nt mum Seana a 


| INVENTORS 


The patent laws provide that any new and useful art, 
machine, article of manufacture, composition of matter, or 
design, or any new and useful improvement thereof, may 
be patented if the act of invention is involved. Therefore, 
every inventor with a valuable invention should take 
advantage of the patent laws and proceed for patent 
protection in order to safeguard his rights. 


A patent gives the inventor the exclusive right to 
prevent others from making, using, or selling the invention 
claimed in the patent for a period of 17 years. 


The patent laws were enacted for the benefit of the 
inventor to give him protection for the features of his 
invention which are patentable. These features must be 
properly and concisely set forth and claimed in a formal 
application for patent in order to comply with the require- 
ments of the U. S. Patent Office. For that reason, the Patent 
Office advises the inventor to engage a competent reg- 
istered patent attorney to prepare his application for patent 
and represent him before the U. S. Patent Office Examiner. 


A specially prepared booklet containing detailed infor- 
mation with respect to patent protection and procedure 


will be forwarded to you without obligation upon request. 


Patents 
Trademarks 
Copyrights 


Registered Patent Attorneys 


CLARENCE A. O’BRIEN 


Registered Patent Attorneys 
62-G Adams Building, Washington 4, D. C. 
Please send me booklet containing information regardinc 


patent protection and procedure. This request does not 
obligate me. 


CLARENCE A. O'BRIEN & HARVEY B. JACOBSON si} 
| 


Address 


EU Pati M 
(Please write or print plainly.) 


Name | | | | || | | | | — | | 


& HARVEY B. JACOBSON | I 


62-G Adams Building + Washington 4, D. C. 
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BUILDING MORE PLANES 
means building BETTER planes 
that cost LESS 


T why Piper continues to lead 
in value, safety and economy. Ask 
your Piper Cub Dealer for a free flight 
demonstration in one of the new Piper 
Cubs. Get full information from him 
about the free flying course given with 
the purchase of every new Piper Cub. 


HERE ARE $ FINE AVIATION 
BOOKS FOR 


Thousands of requests are pouring in for this 
latest Piper book on current models and for these 
new editions of two already famous books, off 
the press just a few weeks ago: 


/ Piper Cub Brochure. Brand new! Beautiful 
* full-color airplane illustrations, suitable for 
framing. Complete specifications of Piper Cubs. 


2 “How to Fly” Book. Takes you on a typical 
“= flying lesson with 53 step-by-step photos 
and descriptions. Many other interesting facts. 


3, “What Your Town Needs'' Book, Will help 


you plan an inexpensive landing area now. 


Get these books from your Piper Cub Dealer 
now. Or, if you prefer, send us 10c per book or 
25c for all three. Use stamps or coins. Specify 
which books you desire. Write Dept. PS76. 


PIPER AIRCRAFT CORPORATION 
LOCK HAVEN, PENNA. 
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PSM in a Prison Camp 


Sir: 

For about 10 years I was a subscriber to 
your fine magazine and very much enjoyed 
reading it. . . . Then the Japs came and 
ended our happiness. Also, the reading of 
Popular Science Monthly. The last “issue 
I got was that of January 1942, but I had 
to destroy it; I was afraid the Japs would 
get it and have a look at the articles about 
American war production. 

In June 1942 I was interned as a civilian 
and put in jail under strong guard. But after 
three or four months I was lucky enough 
to get a chance to smuggle a letter out of 
camp to mv wife, still free at that time. 
I asked her to send me six issues of Popular 
Science, bound in one volume. She did so— 
and it was not easy to slip it past the Jap 
guard. But again I was lucky; I got my 
book and managed to hide it for more than 
a year. 

Sometimes I slept on it, using it for a pil- 
low. -Once, during an inspection, I slipped 
it into a pillow case and hung it on the line 
with some wet laundry. The Japs didn't find 
it. But, in moving from one camp to another, 
my book was finally discovered and I was 
punished for having it in my possession. 
A Jap guard hit me very hard. 

For more than a year we had had it, and 
I assure you we really read it . . . it was 
like an oasis in the desert and for hundreds 
of internees it provided a most welcome 
diversion. . . . We even copied many of 
the articles in very fine writing on cigarette 
paper, which was easy to hide. . . . A lot 
of the articles were subjects for meetings 


| of eight to 10 internees at a time. We dis- 


cussed the material and talked of experi- 
ences of our own that had bearing on the 
subject matter. For the youngsters this was 
verv educational . . . and the older men 
enjoved it. 

I hope that I soon may be able to be a 
subscriber again, perhaps next year. Now 
it is impossible, because I lost everything 
and there are so many things to buy and 


INVENTORS 


* T.. Rules of Practice of U. S. Patent 
Office advises~unless the inventor is quali- 
fied to handle such matters—that he employ 
the services of a competent Patent Attorney 
in the preparation of his Patent Applica- 
tion. We are Registered Patent Attorneys 
fully qualified to represent you at the Patent 
Office. 


in patent practice, we believe, enables us 


Our long and varied experience 


‘readily to understand inventors’ disclosures, 
to advise what is probably patentable, after 
conducting preliminary patentability inves- 
tigation of prior U. S. patents, and to draw 
your specifications and claims in such man- 


ner as to present clearly the novel features. 


Patent Laws Favor the Inventor | 


Who Acts Promptly 


Remember, the details of your invention 
do not have to be 100% perfect before you 


can obtain patent. Unwise inventors often 


devote considerable unnecessary time work- 
ing on unimportant details of their devices. 
This is expensive, hazardous and unneces- 
sary. First step is to have us conduct 
search for the prior U.S. patents and render 
a report as to its patentability. Our Search 
Report is very valuable to you in that it 
clears up the course you should take in re- 
If our Report is 
favorable, this report of the patentability 


gard to your invention. 


of your device shows that your chances 


of patent protection are in your favor. 


Have Patent Protection First 


Unless you safeguard your invention by 
obtaining a patent, thereby securing a 
monopoly on same, it may become “public 
property, free to be made, used and sold by 
anyone, or it may be patented by some other 


person. 


MeMORROW, BERMAN & DAVIDSON 


Registered Patent Attorneys 
142-5 Atlantic Building, Washington 4, D. C. 


McMORROW, BERMAN & DAVIDSON 


i 
e i 
COPYRIGHTS : 
PATENTS i 

TRADE MARKS i 

& ' Address.. Se 

L City — „=... 


142-S Atlantic Building, Washington 4, D. C. 


Send me further particulars on how to protect my invention and 
"Invention Record" form at once. l understand that this request 
does not obligate me. 


22 Te ee eee eee Eu ee ee ee Se 


FPS ee ee EE EEE EE ee EE ee a SS a eS SE ee 


a c EE 
— =æ — =æ — (Write or print name clearly)- — = — = = 


Riding Patent Attorneys 


JULY 
1946 l1 


p-—-—--—---------L 


pm —— —— — —— — — — — — 


Insulate against 
wear with 


Pyroil insulates your motor against wear due 
to friction by providing a constant film of 
lubrication on cylinder walls. This same film 
prevents rust and corrosion. When you step 


on the starter, there is no heavy battery 
drain to overcome metal-to-metal contact. 


For better driving and for extra motor life, 
ask your gas station attendant to add Pyroil 
A to your gasoline and Pyroil B to your 
crankcase. 


PYROIL FOR AIRCRAFT ENGINES 
Use Aircraft Pyroil B for lubricating oil, 
Aircraft Pyroil A for gasoline. 

Manufactured ond Guaranteed by Pyroil Company, 
W.V. Kidder, Founder, 149 Main Street, LaCrosse, Wis. 


] apir Bere? 0o T 
- tebhitATION CORN 
Fore ba PR 


PYROIL COMPANY = 
149 Main Street, LaCrosse, Wisconsin | 
I want my car to last and run properly. Please 


tell me more about Pyroil and how it can accom- 
plish this for me. 


Jerry, the talking dog, 
is entertaining hospi- 
talized veterans, by 
courtesy of the Pyroil 
Company. Picture of 
Jerry, sent on request. 
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do that a subscription to Popular Science 
for the present is too luxurious for me. . . . 

L. UNGER 
Batavia, Java, N.E.I. 


In gratitude for Reader Unger loyalty 
and with deep regret that it cost him a 
beating, he has beem sent a subscription 
to PSM. 


Drivers on Driving 


| Sir: 


Genuine congratulations to Devon Fran- 


| cis for writing that splendid article, “How 


to Drive and Stay Alive," and to PSM for 
presenting it so interestingly and inviting 
anyone to quote or reprint the material at 


| will... 


. . . By golly, what man can cause, man 
can prevent . , . The greatest little safety 
device in the world lies right under our hats. 
Let's use it! 

ANDREW VENA 


| Philadelphia, Pa. 


| Sir: 


. . . It was an effective, sound and very 
complete treatment of the subject, and 
should do a tremendous amount of good in 
the stepped-up campaign to meet the post- 
war threat of traffic accidents. ... 

JACK HORNER 
Director of News 
National Safety Council 
Chicago, Ill, 


Sir: 

Your article . . . was read with much 
interest and deserves a great deal of serious 
thought. . . . However, the article over- 
looked one very important item and that is 
the windshield. Regardless of how many 
times the windshield is cleaned, particularly 
in bad weather or even during the bug 
season, it is almost impossible to keep it 
clean for any length of time. 

The only solution is a windshield washer 
operated in connection with the vacuum 
wiper. This is now standard equipment on 
the '46 Buick and Cadillac, but... it should 
be a compulsory item, just as shatterproof 
glass is today in a good many states... . 

' Jack SYLVIA 
San Francisco, Cal. 


PSM's article on safe driving caused wide 


UD REFR 
MAIR CONDITIONING GUIDE. .,.. 


New from Cover NDITIONI Pages, Fully Illus. ering 
basic Orein. servicing, operation & repair of household, com- 
mercial & industrial refrigeration & air conditioning. A gold 
mine ef essential important facts for engineers, servicemen, users. 


UDELS CARPEN LDERS 
GUIDES —4 Vols. cc reserare 


A practical illustrated trade assistant on modern construction for 
Carpenters, joiners, builders, mechanics and all woodworkers. 4 
vols., 1600 pages, 3700 illustrations, flezihlo covers. Pocket size. 
Each volume sold separately $1.50 a vol. 


AUDELS AUTOMOBILE GUIDE.....$4 


A, practical quick ready reference book for auto mechanics, service 
men, operators & owners, Explaing theory, construction & servic- 
ing of modern motor cars, trucks, buses & auto type Diesel en- 
gines. 1540 pages, fully illustrated. 55 chapters. Indexed. A 
standard book for mechanics. New fluid drive covered. 


AUDELS DIESEL ENGINE MANUAL.$2 


A practical, concise treatise with questions and answers on the 
theory, operation and maintenance of modern diesel engines in- 
cluding General Motors 2 cycle Diesel. 384 pages, fully illus., 
flexible binding, pocket size. All details plainly brought out, this 

is of extreme value to engineers, operators & students, 


AUDELS WIRING DIAGRAMG......$1 


210 Pages, Illustrated. Gives practical facts on wiring of elec- 


tically all fields of electricity. Bach diagram is complete & seli- AN AUDEL GUIDE IS A GOOD FRIEND! 


explanatory, Highly Endorsed Pocket Companion, 


UDELS PLUMBE T RS Usethe brains and experience of others i in these Guides of the 
AUDE! FLS ELUM RS & STEAMFITTE ; 3 | x 


ols. Trades, Save time and money with right methods, short cuts, 
A Practical Trade Assistant & Ready Reference, Explains in plain labor saving ideas, CHECK NOW! You can look over any Audel 


language & by clear illustrations, diagrams, charts, graphs, pic- . : ! e. | P ee 
tures principles of modern plumbin "rgons. ORAE Marine Guide in your home. Start the Easy Payments if satisfied, 


Y; d 1 i — 12 | l 
EI 2 sing snd Air Conan. $ X ols. 1610 Pages—3612 way mu ma mu u e CU T HERE mm mm mu 


AUDELS SHEETMETAL | WORKERS ,. IM AIL ORDER 


Practical inside information, Fundamentals of Sheet Metal Work. 


EL IE. IUIS ERN REESE N p THEO, AUDEL& xi W.23St, New York 10,N.Y. 
| ease mail me for ays' free examination the books 
AUDELS SHEETMETAL ü marked (X) below. I e to mail $1 in 7 days on each 
iat ees book or set ordered, i to further mail $1 a month on each 


Developed by Experts for Sheet Metal Workers Layout Men & 
Mechanics. A Practical Encyclopedia in 10 Sections, size 7 x 10 | book or set ordered until I have paid purchase price. 
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gem 5 0 t 1600 Illustrati 1001 K 
Pus Sally Mad 3» meus geli in SEWEPIRE your layout if I am not satisfied with Guides I will return them. 
problems. Covers all phases of sheet metal work including Pattern DAudels OIL BURNER GUIDE i 
Cutting, Pattern Development & Shop Procedure. CjJAudels REFRIGERATION & Air Conditionin Guide. 
AUDELS ANSWERS O ON LjAudels POWER PLANT ENGINEERS G ^ 
OAudels PUM HYDRAULICS & AIR COMPRESSORS 


LUE PRINT READING. eee 1 TELLS. .$2 LjAudels WELDE S GUIDE . . a a a œe á 


For BLUE | & Builders, Covers all types of blue print reading del RINT = 
— Krmlae ka Aes NIS TR - DAudeis SHEET METAL WORKERS Handy Book | ` 
AUDELS NEW MACHINIS DAudels SHEET METAL PATTERN LAYOUTS . | . 
.. TOOLMAKERS HANDY BOOK. ...$4 g Landes AIRCRAFT WORKER T 
5 B B & ü 
Covers modern machine shop practice in all its branches. 5 prac- LJAudelis MATHEMATICS and CALCULATIONS . =. e s» 
tical books in 1. New from cover to cover. Tells how to set up & DAudels MACHINISTS & TOOLMAKERS Handy Book 
operate lathes, screw and milling machines, shapers, drill presses al LJAudels MECHANICAL ine $ E te A : 
and all other machine tools. 1600 pages, fully illustrated, 5 x 614 LJAudels AUTOMOBILE GUIDE B. uc m 
X 2. Indexed. 5 sections. j—Alodern Mana Anon Practice, — [ jJAudels DIESEL heus RU i : i 
Blue Print Reading & How to Draw. ics. Beeline ta Ute tbe m CAudels MARINE ENGINEERS Handy Book . 


e 9 & 4$ o & t 


matics for Machinists. 4—Shop Physic 

Slide Rule. 60 chapt E t d and understand, A eb []Audels SHIPFITTERS Handy Book š 

andpenian that KARGA Your Quewians. » fl CGueths MECHANICAL DRA WING. COURSE 
ogers an ‘ 

AUDELS MATHEMATICS & LiAudels MILLWRIGHTS and Mechanics Guide ` 


CALCULATIONS FOR MECHANICS $2 ll CAudels CARPENTERS and Builders Guides (4 vols.) . 
Peli matneratics from boglaning. How to teure eony B CAMERE NES ant Moamfittors Guides (6 vel.) 
Easy, correct methods covering a complete review. Ill. & Indexed. Treaa ape ATER oad tena Pl (4vols.). . . 


R . s 

[LJAudels GARDENERS & GROWERS GUIDES vols. 

AUDELS HANDY, BOOK OR, $4 a DAudels ENGINEERS & FIREMANS EXAMIN 4 vols.) 
For maintenance engineers, electricians & all electrical ‘workers, -Ingr L 2. ena WE 7 and & complete Guides 


1440 Pages, 2600 Illus, Covers important electrical information 3, an Us Oy 
in handy. form==including Marine" Wiring, Radio Principles, [JAudels Lbs on Practical ENGINEERING 
Welding. Indexed. A Key to 3 practical understanding of electricity. DAudels ELECTRICIANS EXAMINATIONS A 


ll GAudels WIRING DIAGRAMS 
AUDELS RADIOMANS GUIDE, ;,..:94 g DAudels Handy Book of PRACTICAL ELECTRICITY 


Stadelation. Television, etc., Aircraft & Marine Radio. For radio 
engineers, servicemen, amateurs. 772 pages. 400 Illustrations & gm LJAudels ELECTRONIC DEVICES ... . . . 
Diagrams. Photos. Review Questions & Answers, Reference Inder. Bj Audois ELECTRIC Dictionary . . | . : . 
, conc u 
AUDE S ELECTRONIC DEVICES... $2 ü DAudels NEW ELECTRIC LIBRARY at $1.50 a Volume 
What You Want to Know About Electric Eye. Easily Under- ii Vols, i, If, 11, IV, V, Vi, VII, VIH, IX, X, XI, XII 
ood. Covers photo-electric cells & their applications. Amplifiers, 
itiumination, frequencies, voltage, photocell, tubes, Ohm's Law, 
ing diagrams, etc. B Name... 


AUDELS WELDERS GUIDE. .........$1 


machines for a mechanics. Over 400 pages, illustrated. Covers all 8 
me of electric and acetylene welding including airplane work. Occupation 
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RE YOU 


jobs? "Oo fo. rne 
how." I.T.S. hore t trainin £ 
qualifies you for better jobs. 


Qualify 


THOUSANDS OF JOB OPPORTUNITIES! 


@ In coming years no other field will offer more 
opportunities for ambitious trained men than 
heavy construction. Highways, danas, airports, 
factories will be built! Agriculture, transportation, 
industry, shipping will forge ahead! Wherever 
there is building and construction, diesels, tractors 
and heavy equipment will be used. Experts say 
thousands of new men will be needed to service, 
repair and operate this equipment. I.T.S. home 
training prepares you for these important jobs. 


Better Jobs go to Trained Men 


I.T.S. home training can help you to 
better jobs in the Diesel. Tractor and 
Heavy Equipment field as it has 
hundreds of others. Higher pay anl 
advancement are yours if you are quali- 
fied. Students say nothing has helped 
them ect ahead as much as our prac- 
tical, easy-to-understand course. 


Comm polete UP-TO-THE-MINUTE TRAIN 


HOME TRAINING COURSE NOW 
AVAILABLE |! you are mechanically in- 


whined or already working in 
the automotive, dicsel, tractor or heavy 
equipment held you'll want to know all 
about I T. S home training Whether you 
are interested in operating, servicing or sell- 
ing. a few hours study each week with this 
52-week. completely modern course will 
give you a practical and valuable knowledge 
of all branches of diesel, tractor and heavy 
equipment. Easy to master while on your 
present job. 


FREE PLACEMENT SERVICE 


Qualified I.T.S. students receive free job 
placement service. 


IN SPARE TIME 


INTERSTATE ee SERVICE 
"ING SERVICE: | onet. S76 


ag. 
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AT HOME! 


and favorable comment but regrettably 
failed to prevent April's toll of highway 
fatalities from rising to 2,650 (according to 
the National Safety Council). This was an 
increase of 45 percent over the total for 
April. 1945. and slightly higher even than 
the toll of April in the grim year 1941, which 
sct a fatality record. 


Bouquet 


Sir: 

You were telling how hard PSM is hit by 
the paper shortage. . Do not worry, if 
the book were printed: on scratch paper we 
here at Spring Valley would read every 
word of it. 

When better books are in print, PSM will 
print them. 

LANDER J. FRANCIS 
Spring Vallev, Minn. 


PSM, still harassed by the continuing 
paper shortage but thankful that part of 
each issue can be printed on good paper, 
gratefully takes a bow. 


Voice from the Wilderness 


Sir: 

I am at the moment in the wilds of Burma 
but sometimes contrive to make a trip into 
Calcutta, where I make an immediate search 
of the native book stalls for copies of Pop- 
ular Science. Sometimes I manage to pro- 
cure a copy that is only a couple of months 
old and this pleases me greatly. Recently I 
obtained your Jan, 1946 issue and I liked 
it immensely, but it contained a verv grave 
error! . . . You show a photo of the nose of 
an aircraft and the printed matter reads: 
“This British transport, the Arado 232B, was 
regularly used in the war to carrv tanks and 
big guns; it utilizes 23 wheels to bear its 
tremendous load.” 

. The machine in question is the Ger- 
man ME-323B and was developed early in 
1942... ,. The Arado is another and entirely 
different German aircraft. . 

F/Scr. RoNAtp FARRIMOND 
Pilot. RAF 
Southeast Asia Air Forces 


Flight Sergeant Farrimond is right on one 
count: the Arado is a German plane, appar- 


| ently captured. But he incorrectly identified 


the big transport; it was not a ME-328B, 
which had 10 wheels, six engines. 


‘FULL 


for SIMPLIFIED INSTRU 


Beginners Learn FAST, 
START NOW! Big Developments|? 
Ahead in F. M., Radar, Television 


MAKE GOOD MONEY IN 
a Business of Your Own 
...0r d Good Radio Job. 


^"Dravberry wiring procedure 
for complete fast, accurate nadig 
Receiver trouble-shooting, Thus un- 
der Spravberry methods, you do not 
have one cent of outlav for mani- 
factured Test Equipment, 


The offer I make you here is the to serve 


opportunity of a lifetime. It's 
your big chance to get ready for 
a wonderful future in the swiftly 


expanding field of Radio-Elec- 
tronics INCLUDING Radio, Tele- S Ji dicun di Sheed ^ 
and Industrial Electronics. Be My training will give you the broad, 
wise! NOW'S the time to start, sions is Mereund. no matter wile? 
gn m i. LR! i J LELI ss | UI idal T | V O E [8 
Opportunities ahead are tremen- branch of Radio you wish to special- 
dous! No previous experience is ize in. I make it easy for you to 
necessary. The Sprayberry Course inde Raato oes RM u how to fn. E s 
b g ] i * 1 (TI or Pach OU MOW (o TLS Gel 
Radio. You bot LA lest tee Md and repair E le ctronic Equipment, In 
i re - Fets fact. vou'll be a fully quali led RA 
the various subjects across in  DIO- ELEC TRONIC IAN equipped wit ith 
such a clear, simple way that you I path me tse ENIRO E s perior m 
understand and remember, And, cyeeesa wi nd to ma p^ nderfu 


you can master my entire course 


in your spare time. Read What Graduate Says 


You Do Practical Experiments “One Job Nets About $26.00" 


, E "Since Inst week I fixed 7 
There's only one right way to radios, all gwood-paving jobs and 
learn Radio Electronics, You righi now I am working. on an 

=| cr 1 cy = 1S iam amnmmniiner SYS tem. i NIS DHO Aone 
must get it through simplified Wif ner me about $20.00. As 
lesson studs combined with ac- long as my work keeps coming 
tual ''shop' practice under the in this was have only one 
ersonal guidance of a qualified ‘ord to say and that Eam EN. 
adio Teacher. It's exactly this if, not afraid to boast about it.’ 
way that Sprayberry trains you ADRIEN BENJAMIN, North 


(rosvenornünale. Conn. 


DON'T PUT IT OFF! 


Get the facts about my training — 
now! Take the first important 
step toward the monev-making 


suppiying real Radio parts for 
learn- y-doing experience right 
at home. Thus, you learn faster, 
your understanding is clear-cut. 


I'll Show you a New, Fast Way to Test 


a e | future of vour dreams, All fen- 

Radio Sets Withaut Mig. Equipment tures are fully explained in my 

The very same Radio Parts I supply biz. illustrated REE Catalog 

with your Course for gaining pre- which comes to you along with 

experience in Radio Repair work mav another valuable FREE hook 
be adapted through an exclusive  vou'll he iud to own. 


MAIL COUPON AT ONCE! 


RADIO s T 
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"How Te Read Rodio Diagrams and Symbols" 
a’ valuable new book which 
plains in simple English how to read and 
understand Radio Set Diagram or cir- 
Include ranslations of all Radio 
symbols. Send for.this FREE book now, 
and along with it I will send you another 
big FREE book de- 
scribing my Radio-Elec- 
tronic training 


2^ w B ex. 


ar 
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me... 
ly SPRAYBERRY ACADEMY OF RADIO 
| F. L. Sprayberry, President 

Room 5576, Pueblo, Colorado 
Please rush my FREE copies of 


to MAKE 


MONEY in RADIO. ELECTRONICS and TELEVISION”. 
and “How to READ RADIO DIAGRAMS and SYMBOLS”, 


“How 


Name ss = S Sor Le ee ee ee ee ee ee oe 
Address...... Se nnde epe Pw iw CUIR ORI E CQ 2 e a e n 
EE uma SS Edu giam ina State... saa 1 


(Mail in enveiupe or paste on penny posteard i 
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HOW YOU LAN BUILD A 
MIGHTY BODY 


Quickly! Easily! Pleasantly 
—in 10 minutes a day in your own home 


“The World's greatest molder of men’’—at last reveals to 
you in these five complete book-courses (value $5 each) 


l. How YOU Can Build a Mighty ARM! 


Let me give YOU, TOO, 
breaking biceps. The strongest-armed man in the 
world, George F, Jowett, planned this course for 
you. His great experience stands as proof that 
YOU, TOO. can get the arms men respect and 


women admire. 
25c 


Complete Arm Course 


2. How YOU Can Build 


physical perfec- Look at the Heroic Chest of 
tlon. this Jowett Pupll. A power- 
house of energy. Ferris writes, ‘‘I want to 
add my sincere gratitude to that of thousands of 
pupils for wonderful results from your course. 
Your course is by far the best.'' If you have a 
narrow. sunken chest I can Improve It so that you 
will be proud to show it off. 

25c 


Complete Chest Course 


A. PASSAMONT 


REX FERRIS 
Champlonof South 
Africa, says, *''i 
owe everything to 
Jowett Methods.'* 


3. How YOU Can 
Build a Mighty BACK! 


have worked wonders for me. You are head and 
&houlders above the rest in your professlon.'' Let 
me help YOU. TOO. build a back of power. Square 
shoulders with enviable military spread. A spine 
as strong as a steel shaft. Y 
25c 


Complete Back Course 


CHAS. SCHAFFER 
an amazing Jowett 
Product. Once a 
puny weakling. 


Now versatile ath- 4. How YOU Can Build 
— a Mighty GRIP! 


YOU, TOO, can have a Manly Grip like this 
Jowett pupil. What would you give for a forearm 
like that. with its bone-crushing grip? Fingers 
strong as steel pincers. A hand like an iron vise. 
YOU, TOO. ca: get these symbols of real manli- 
ness, I have proved to thousands this is no mere 
dream. Let me mold a pair of arms like this for 
you... with a grip of might. A handshake that 
willl win friends-— success. 9 
5c 


Complete Grip Course 
5b. How YOU Can 


Build Mighty LEGS! 


What would you give to have the all-round he- 
man strength^of Bob Mitchell? It's reasonable to 
assume that what I have done for thousands, I 
can do for you. I myself increased my thighs by 
B inches, my calves by 5 Inches, by this simple, 
unbeatable method, I'll help you build legs that 
are real props of leaping. tireless power! 


Complete Leg Course 25c 
A Jowett Cham- 


plon—notinwords Last Chance! Get All 5 
but by ACTUAL picture Courses for$] 00 


W. BURNS | 
A Jowett-made 
Olympic Strength | 
Champion. 


BOB MITCHELL 


RECORDS. 


Send for them now and learn the ''World's Greatest 
Secrets of Body Bullding.'' FREE! Marvelous Photo 
Book of Famous Strong Men, ''Nerves of Steel— 
Muscles like Iron''. 


RUSH COUPON NOW 


BOOK WITH PHOTOS OF FAMOUS STRONG MEN 
MAIL COUPON NOW 


Jowett Institute of Physical Culture 
230 Fifth Avenue, Dept. PS-67, New York 1, N. Y. 

George F. Jowett: Your proposition looks good to me, Send 
by return mail, prepaid, the courses checked below, for 
which I enclose ( ). Include FREE book of PHOTOS. 
O AH 5 courses for. . . $1 O Molding Mighty Legs 25c 
^ D Molding a Mighty Arm 25c  [] Molding a Mighty Grip 25c 


Champian o! O Molding a Mighty Back 25c 


Champions O Send all 5 C.O.D. ($1 plus postage.) No orders less 
than 81 sent C.O.D. 

AME... t8 n b è B o  oR R à oe Sol DURO NER 
xa (Please print plainly. Include Zone Number.) 
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such a pair of chain- | 


Look at his rock-like Back now! He says, ''You 


C MoldingaMighty Chest 25c | 


Get tuto Good Paying 


AUTO BODY 272 FEN DER WORK 


Men18 to60. If you are mechanically inclined, 
start now to learn to become an auto body me- 
chanic and fender repair man. U. E. I. spare 
time, home-study training combined with 
actual shop practice gives you sound, basic 
knowledge of practical methods so you may get 
the experience which may bring you big pay. 
Courseincludes acetylenewelding,spray paint- 
ing, use of hand and power tools. 


THOROUGH, RELIABLE TRAINING 


Auto body and fender repairing is one of the 
best profit-makers in any garageor servicesta- 
tion. Employment placement service included, 
orwe'llshow you how to goaboutto get started 
in yourownshop. Get the facts FREE today! 


AUTO-CRAFTS e UTILITIES ENGINEERING INSTITUTE 


1314 BELDEN AVENUE, DEPT.376X, CHICAGO 14, ILLINOIS 


ELECTRICAL TRAINING 


Intensive 8 months residence course in fundamentals of indus- 
trial electrical engineering, including radio, electronics. Pre- 
pares for technician, engineering aides. Approved for veteran 
training. 53rd year. Write for catalog. 


BLISS ELECTRICAL SCHOOL 
7612 Takoma Ave., Wash. 12, D.C. 


SHORTHAND in 


Weeks at Home 


Famous Speedwriting system. No signs or symbols: 
uses ABC's. Easy to learn; easy to write and transcribe. 
Fast preparation for a job. Surprisingly low cost. 100.000 taught by 
mail. Used in leading offices and Civil Service. Write for free booklet. 
SPEEDWRITING, Dept. 2607-6, 55 W. 42 St.. N. Y. 18, N. Y. 


LOW AS | LES 


Corresp ondence Courses In 


ELECTRICAL ENGINEERING. Get good grasp of wide ‘Wecteics! 

field. Modern. Very understandable, Theory made easy, i 

RADIO ENGINEERING. Extra fine course inradio, publicaddress, photo-electric 

work. Trains you to be super-service man, real vacuum tube technician, Tuition 

ONLY $25, either course. Deferred payment plan. Servicemen needed badly. 
Write for free copies of school catalogs, student magazines, etc. 

FREE LINCOLN ENGINEERING SCHOOL, Hox 931-5-91 

LINCOLN, NEBR, 


MOUNT BIRDS, ANIMALS, FISH 
es FREE. Explains Taxidermy. Tells how to learnt i 
bome by mail to mount birds, animals, heads... Aa 

skins and furs. Great for MEN and BOYS i Jal poa 
money in spare time. WRITE OE 

Jor freo free book containing 100 game A Baie d E. 

N.W. ‘School of Taxidermy, Dept. 339-B, Omaha, Neb. 


A profession offering unlimited opportunities, Most 
| modern and complete course embracing every branch from 
Plate to Porcelain Work, which prepares you to work for 
Dentists or start your own business. Individual instruction 
-practical training in day or night school. No books—no 
classes. Catalog upon request. 

McCARRIE SCHOOL OF MECHANICAL DENTISTRY 
207 N. Broad St. Dept. 852 Philadelphia, Pa. 


| | ALL 
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THE PLASTEX Industry needs manufacturers on small 
seale and for big production of Lamp and Clock Stands, 
Art Goods and Novelties in Plastex and Marble imita- 
tion. Experience unnecessary. loc material makes regu- 
lar 10c store sellers. Rubber moulds furnished for speed 
production. Small investment brings good returns. 
Big chain store orders now being viaced. Ambitious 
men have chance for real prosperity, Our Free book- 
let will interest and benefit vou. 


PLASTEX INDUSTRIES, Dept. 2, 1085 Washington Av., New York 55, M. T. 


how readily YOU can train at 
home for BIGGER EARNINGS 


ELECTRONICS 


FREE KIT PACKET SHOWS HOW YOU 
CAN GET LOTS OF "LEARN-BY- 
DOING” RADIO EXPERIENCE AT HOME 
FROM DEFOREST’S THRILLING RADIO 


Home Laboratory’ 


Now—you can see for yourself why DeForest’s Train- 

T ing does such a grand job of preparing men for a bright 

future in one of America's most promising opportunity 

133 fields—Radio and Electronics. Send the coupon below 

si for your free “Kit Packet” plus the big free book, 

EXP ERIMENTS “Victory For You!” that has helped so many to find the 

| DeForest's Kit Packetshowshow you canget way to good pay jobs. You'll be surprised at the oppor- 

e Rad to hir Del oeets Tialuine, Gor how yen ne tet tunities ahead of FM Radio, Aviation Radio, Broadcast 

build Radio Circuits that work... how you may experiment Radio, a profitable Business of Your Own. Motion 

with Photo Electric Cell'*Magic",, , a 5-TubeSuperheterodyne Picture Sound Equipment. and* Electronics— plus the 

Receiver. .. a Radio Telephone and scores of otherfascinating exciting future possibilities ahead of Television, Radar, 
projects. See how you get actual ‘‘shop training" at home to co : | pb 

give you the practical Radio experience you need. etc. Train in your spare time at home—or get all of 


| your training in our Chicago laboratories. 
VETERANS! pa 
Big things are happening at De | OSFOREST'S PROVIDES ALL | You Also Get EFFECTIVE EMPLOYMENT SERVICE 


Forest's for veterans! See how = APT : 
you can prepare yourself without DeVry Movle Projector Upon completing your training, you get the full benefit 
eost for a GOOD JOB or nd I F Bv-Beelr DeF , ] | Servi E p 

in the vast Radio-Electronic Movie Fiim that has helped so many men to get | 


opportunity field. O Actual Radio Parts | startedin the Radio-Electronic field. 


for working out 133 
experiments = —s 
90 lessons prepared under DEFOREST'$ TRAINING INCLUDES INSTRUC- 
the supervision of Dr. MEC E E MOTION PICTURE SOUND EQUIP- 
Lee DeForest—the =§6MENT, FM RADIO AND TELEVISION . . | 
"Father of Radio,” RESIDENTIAL TRAINING IN OUR MODERN 

CHICAGO LABORATORIES ALSO AVAILABLE 
—ASK US FOR INFORMATION! 


ZANE. B. DeVry, President | 

DeFOREST'S TRAINING, INC. l 

2535-41 North Ashland Ave., Dept. PS-C7 i 

Ell | | Chicago 14, Illinois, U.S.A. | | 

— = |Send FREE RADIO KIT PACKET and j 

© 2 VICTORY FOR YOU!" BOOK. 

| , we £ a | 

E. v . NY 4 ! GF Z : || Address = Apt ——-~ —5 
"ed ALF PL X LL 2 j " 1 
| | uu -——————'" —  — 

OR ST’S TRAINING, INC. ys If under 16, check here O If a discharged Veteran of i 
! CHICAGO 14, ILLINOIS | for special information. World War II, check here.] 
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PATENT 
PROTECTION 
FOR INVENTORS 


The Constitution of the United States 
provides that 

"Congress shall have power . . . to pro- 
mote the progress of science and useful arts, 
by securing for limited times to . . . inventors 
the exclusive right to their . . . discoveries." 


A PATENT IS A VALUABLE RIGHT 


On the basis of the constitutional provi- 
sion Congress has established a system un- 
der which inventors may secure the exclu- 
sive right to prevent the unauthorized use, 
manufacture and sale of their inventions for 
periods of seventeen years. The inventor 
secures this protection by obtaining a pat- 
ent from the United States Patent Office. 

The United States Patent Office recom- 
mends in its Rules of Practice that "an ap- 
plicant is advised, unless familiar with such 
matters to employ a competent registered 
patent attorney or registered patent agent, 
as the value of patents depends largely 
upon the skillful preparation of the speci- 
fications and claims." 

The United States Supreme Court has 
high - lighted the same thought in this 
language: 

"The specification and claims of a pat- 
ent, particularly if the invention be at all 
complicated, constitute one of the most 
difficult legal instruments to draw with 
accuracy. aos 

Victor J. Evans & Co., established in 1898, 
has a staff of experienced registered patent 
attorneys, available to represent inventors 
in the preparation and prosecution of their 
cases before the Patent Office. Detailed 
information and the steps to be taken in 
obtaining patent protection will be fur- 
nished upon request. 


VICTOR J. 


Bg & 
Perlin Wi 


REGISTERED ) PATENT ATTORNEY 
140-H Merlin Building, Washington 6, D.C. 


Please forward to me detailed information regarding 
procedure to obtain Patent Protection. 


Name.... " » m m B m» M ee *» - ee m» M * s» & » & *W b P b & x & 


PATENTS * TRADE MARKS © COPYRIGHTS 
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tl emi ce i eg al 


OUTDOORS 


_ The field of Landscape Gardening 
==; offers unusual opportunities for 
trained men... greatly augmented 
* 0. by the huge home-building and 
| modernizing program ahead. We 
provide thorough, interesting home- 
training during your spare time... 
adapted to your regional conditions. 
APPROVED for VETERANS 


BE YOUR OWN BOSS 


A graduate says, “l finished the There are many employment oppor- 
| course about two months ago and tunities in this profitable, uncrowded 
now I average about $2.00 per hour field or you can easily start your own 
net for my time." business. Write today. 


Service from Coast to Coast! 


NATIONAL LANDSCAPE INSTITUTE 
DEPARTMENT PS 756 SOUTH BROADWAY — LOS ANGELES 14 


si —- PHOTOGRAPHY— 


Whether you are interested in photography 
for fun or as a career—get the facts as to how 
America's largest, best equipped school can 
qualify you for success in leisure time thru 
success-proved home study courses. Also resi- 
dent training. Write for full details. 
M. Y. INSTITUTE OF PHOTOGRAPHY, Dept. 5, 

10 West 33 St., New York 1, N. Y. (Founded 1910) 


Expert training on Lathes, Milling Machines, Shapers, 
Grinders, etc.—Mechanical Drafting, Blueprint Read- 
ing and Designing. Allied shops are completely 


equipped and modern. Approved for G. I. Training 
Days, Evenings. 


ALLIED SCHOOL OF MECHANICAL TRADES 


1332 South Michigan Avenue e Chicago 5, Illinois 
men and women in this 


D Q YOU greatly needed profession 


run as high as $50.-$100. weekly after a few weeks home training 
—not medical or chiropody—easy terms. no further capital 
needed. no goods to buy. 5lst year. Write for free booklet. 


Healthful, pleasant outdoor 
work in an uncrowded field. 


MASTER MACHINIST 


MECHANICAL DRAFTING 


WANT a permanent busi- 
ness profession of your 
own? Then become a foot 
correctionist. Earnings of 


Stephenson System oí Foot Correction, 62 Back Bay, Boston, Mass. 


Begin today. Write now for our Free Book, **How 
to Become a Good Penman,'' it contains specimens 
and tells how others learned to write in spare time. 
Enclose 10c for your name beautifully written and 
a pen point suitable for shaded writing. Write today. 
THE TAMBLYN SCHOOL OF PENMANSHIP 
N-439 Ridge Building, Kansas City, Mo. 


ANALYZE HANDWRITING 


| Qualify for Certified Grapho-Analyst ratifying ea — = 
crowded, fascinating field of service. Gra 
| reported by graduates in Employment, credi E Sonn 


Service, Police and Judicial, and Enterta 


ment fields. Others have developed iren pi 
private practice, full or spare time, as Per- 
sonal Problem and Vocational Counselors, 
Send for 3000 word test lesson and Grapho- 
Analyst FREE, 


ADDRESS A. Il. G. A. Inc. 
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| “EVEN BETTER 


THAN | HAD!” 


INTERNATIONAL CORRESPONDENCE SCHOOLS 


OF course, the I. C. S. Course which Bill is study- 
ing has it all over the one the Boss completed. 
I. C. S. texts constantly are revised in response to 
student questions and reactions . . . brought up 
to date on technical advances. 

Today's texts embody the experience of more 
than 54 years, the expenditure of nearly six 
million dollars. This is the reservoir of Vocational 
Training knowledge from which every student 
draws his personalized instruction. 

Il. C. S. graduates, including many employers, 
will tell you how good l. C. S. Courses were in 
their day. But current texts, they find, are better. 


Employers have a very real interest in I. C. S. 
This famous educational system regularly reports 
the progress of its students to the men for whom 
they're working. And it regularly receives letters 
expressing keen appreciation for this service. 

I. C. S. training goes on record with these exec- 
utives — counts in your record. Join the "coming" 
men! Mail the coupon for your own information 
as thousands of now successful men did for theirs. 
Possibly your own employer was one of them. 


| BOX 7663-L, SCRANTON 9, PENNA, 
Without cost or obligation, please send me full particulars about the course before which I have marked X: 


O Structural Engineering 
D) Surveying and Mapping 
Communications Courses 


Air Conditioning and 
Plumbing Courses 


[] Industrial Engineering 
[] Industrial Metallurgy 
O Machine Shop 


Textile Courses 
DO Cotton Manufacturing 


("Air Conditioning 

O Heating $$ Plumbing 

O Refrigeration ( Steam Fitting 
Chemistry Courses 

O Chemical Engineering 

O Chemistry, Analytical 

O Chemistry, Industrial 

O Chemistry, Mfg. Iron & Steel 

O Petroleum Refining O Plastics 

D Pulp and Paper Making 
Civil Engineering, Architec- 
tural and Mining Courses 

O Architectural Drafting 

[] Architecture 

O Bridge and Building Foreman 

O Building Estimating 

O Civil Engineering 

O Coal Mining 

O Contracting and Building 

O Highway Engineering 

O Lumber Dealer 

O Reading Structural Blueprints 

O Sanitary Engineering , 

D Structural Drafting 


| Do ——E————ÉE———À y, 


O Electronics 

O Practical Telephony 

O Radio, General 

O Radio Operating 

O Radio Servicing 

O Telegraph Engineering 
Electrical Courses 

O Electrical Drafting 

O Electrical Engineering 

OD Electric Light and Power 

O Lighting Technician 

OD Practical Electrician 
Internal Combustion 
Engines Courses 

O Auto Technician O Aviation 

[] Diesel-Electric 

O Diesel Engines © Gas Engines 
Mechanical Courses 

O Aeronautical Engineering 

O Aircraft Drafting 

O Flight Engineer 
Foundry Work 

O Heat Treatment of Metala 


O Mechanical Drafting 

O Mechanical Engineering 

O Mold-Loft Work 

O Patternmaking— Wood, Metal 

O Reading Shop Blueprinta 

D Sheet-Metal Drafting 

O Sheet-Metal Worker 

O Ship Drafting O Ship Fitting 

O Tool Designing 

O Toolmaking 

O Welding—Gas and Electric 
Railroad Courses 

O Air Brake (CO Car Inspector 

O Diesel Locomotive 

O Locomotive Engineer 

O Locomotive Fireman 

O Railroad Section Foreman 
Steam Engineering Courses 

O Boilermaking 

O Combustion Engineering 


O Engine Running 

O Marine Engineering 

O Steam Electric O Steam Engines O Trafic Management 
Home 
p n i E 


O Rayon Weaving 
D Textile Designing 
O Woolen Manufacturing 


Business and 
Academic Courses 


[] Accounting O Advertising 
O Arithmetic O Bookkeeping 
O Business Correspondence 

O Business Management 

[] Certified Public Accounting 

O Commercial 

O Cost Accounting 

O Federal Tax 

[] First Year College 

C] Foremanship D) French 

O Good English O High School 
O Higher Mathematics 

O Illustrating O Motor Traffic 
O Postal Service 

O Salesmanship  [] Secretarial 
O Sign Lettering 

O Spanish O Stenography 


Cty . — State. Present Position —___—————————— 


Length of Service in World War I! 
Canadian residents scnd coupon to International Correepondence Schools Canadian, Ltd., Montreal, Canada. 


Working Hours A.M. to... — P.M. 


British residents send coupon to I. O. B., 71 Kingsway, London, 


W. C. 2, England. 
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OF 


— OPERATE YOUR 
. OWN PROFITABLE 
BUSINESS iN 


MODERN SERVICE-REPAIR 
AND INSTALLATION WORK 


NEW! DIFFERENT! , . , Gives you 
practical shop training on real appli- 
ances including washing machines, 
heat contro] systems, vacuum sweepers, 
electric motors, circuits and controls, 
Plating processes, welding, etc. Start 
work immediately on actual machines 
under trained instructors, 


ACTUAL SHOP TRAINING ON APPLIANCES 

Thousands of appliances nec] expert 
repairs now. Sew ones coming off the 
assembly Jlines must be installed and serv- 
leil. it's fascinating, prelituble work. 
Jobs are everywhere! Investimate this op- 
portunity nuw. Let us show you the money- 
making possibilities -the need for trained 
nien: -luow ensy it is tuo open your own 
shape gonad be your awn boss. Veterans, ask 
for Special G.L. plan. Act now! 


RUSH COUPON FOR FULL DETAILS 


OLD EST. 
SCHOOL 
MOST 
COMPLETE 
TRAINING 
COURSE 
ITS KIND 


Do you | want 
A to go to College? 
.. or to enter a Profession? 


(Such aa Accounting, Architecture, Nursing, Dentistry, 
Teaching, @orial Work, Osteopathy, Beauty Culture, 
Optometry, Embalming, Chiropody, Law, Medicine, ete. ) 


..or get an Office Position? 


To get anywhere, you practically MUST finish High School 
FIRST, You can complete our simplified High Schoul Course 
in SPARE time at home, as FAST as your time and abilities 


APPLIANCE TRAINING SCHOOL, Dept. P23, 
Div. of Commercial Trades Institute 

6312 N. Broadway, Chicago 40. Iii. 
dattie ti: 
Plcnse 3101 


nm 


Free Details. 


AddrOBRE.....2..-222a2**2*------n "Ar 


permit, Equivalent to resident school work—prepares you for 
college, pre-professional examinations, business, industry. 
Standard texts furnished, Diploma. Credit for H.8. subjects 


already completed. Single subjects if desired, Low tuition, easy 
terms. American School, Chicago, est. 1897—endorsed by educa- 


tors. Finish your high schoo) education NOW, Write TODAY! 


High School Course 


at Home 


Finish i in 2 Years 


Many 


American School, Dept. HB-46, Drexel Ave. at 58th St., Chicago 37 


Gentlemen: Send me FREE information covering special train- 
ing in subjects checked below. No obligation ou my part. 


[] Diesel Engineering 

"] Drafting and Design 
for Men and Wemen 
Piastioce 

Private Seeretary 

Herr a Engineering 


Electronics, Industrial 

Architecture and Bullding 
O Automotive Engineering C) 
O Business Management [D] 

Electrical Engineering oO 

Elec. and Gas Refrigeration 

Air Conditioning 


: Ele School Course 


po 
Railway Training 


Name. 5 s B 5 » b B OB "VIN VIINTcstluilbllciLl.Ll 


Addrem... & » à & OB S m b SON & B OR Po N M Po B P p Mo PO » P CPPCC PCPS 2 
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Learn to Repair 


ELECTRIC 


APPLIANCES 


Prepare now for a permanent future, inde- 
pendence and security with a business of 
your own. Our practical, easy-to-learn home 
course teaches you, during your spare time, 
how to repair washing machines, vacuum 
BOOK cleaners, electric ranges, lamps, motors, 
irons, etc., and do house wiring. Also how to get started 


* on little capital. Write today for FREE BOOKLET. 
i No obligation. 


„X PACIFIC TRAINING SCHOOL 
"Wt 7217 S. Broadway, Dept. S-7, Los Angeles 3 


L] | | | 
Lick ANY B : 
Look up make, model, job in MoToR's AUTO REPAIR 
MANUAL—and go to work! Complete guide for every model 
built since 1935, 764 pages; 1000 illustrations; 450 charts; 
200,000 repair facts. Index. After 7 days’ Free Examina- 
tion, send $1; then $1 monthly for 4 months. 35c postage. 


If not satislied, return book, pay nothing. MoToR Book 
Dept. Desk 2H, 572 Madison Aves, Now York 22, N. Y. 


; 2C ARTOONS! 


RAYE BURNS will teach you HOW to CREATE ORIGINAL 
CARTOONS at home that xou may SELLI Course contains $ 2 a S 


26 lessons and over GOO illustrations. All for Only . 
Send name and address for free details. 


RAYE RAYE BURNS SCHOO! SCHOOL, Dept. S, Box 3583, CLEVELAND, OHIO 


LAW: 


STUDY AT HOME for PERSONAL SUCCESS and 
LARGER EARNINGS, 27 years expert Instruction 

“over LOB. students enrolled. LL.B. Degree 
awarded, All texts furnished, Easy payments. Send 
for FREE ROOK —*'*Law and Executive Guidance'* 


AMERICAN EXTENSION SCHOOL OF LAW 


Dept.67-S,646 N. Michigan Ave., Chicago 11, tt. 
LEARN MEAT CUTTING 
At Home —in Spare Time | 


Get into the vital meat industry. Concise, practical 
Home Training based on 25 years proven instruc- 
tion methods used at National's famous resident 


j r N 


f: 


achool, Prepares you for bigrer pay as Meat Cut- 

ter, <upervision, market manager or more money 

| in your own store, Go as rupidiv as your spare 

= B - A time permits, Diploma. Start NOW to turn your 
v OW —-—— P pare hours [nto money, Send for FREE hulletin 


»11v, Wo obligation. 
Mational School of ‘Meat Cutting Inc., Dept, 0-44, Toledo 4, O. 


STAMMER? 


This new 128-paxe book, "‘Stammering, Its Cause 
and Correction,” describes the Hague Unit Method 
for scientific correction of stammering and stit- 
tering—suecesstul for 45 years, Benj. N. Bogue, 
meets Ten. ONES: TOW 1887, Circle Tower, Indianapolis 4, Ind. 


CHANITE am ama CHANITE SELF: WELDING FLUX-—REPAIRS ali 
ELECTRIC HEATIMG ELEMENTS. So simple 
anyone can make repairs in your broken or 


N 0! W burnt-out electrical appliances—irons, toasters, 


stoves etc. he te ig nothing like it. From our mines to 


your 5 esas. $1 Pe per package. $7.50 per doz. Stick 
form ?5c, $2.00 per 


CHANITE SALES COMPANY. 914 South Main, Fort Worth 4, Texas 


What Every Mason Wants 


We have Important Masonic books for 
Blue Lodge, Chapter, Commandery, 
Scottish Rite, and Shrine. 

| OUR RITUALS ARE USED THE WORLD OVER 
Send for free catalog of books and rituals for Masons, 
Odd Fellows Knights of Pythias. Knights of Columbus, etc, 
EZRA A. COOK, Publisher, P. O. 796, RJ Chicage 90, III 


[Prepare for YOUR FUTURE Now| 


Youll Need ALLAROUND Training 


to Meet New Conditions 


| ELECTRICITY inits Many Branches... | 


Electricity is a permanent necessity in war or 
peace. Be ready for the opportunities in such 
branches as Power Plant Work, Motors, Arm- 
ature Winding, Industrial and House Wiring, 
Maintenance, etc., with COYNE shop training. 


“LEARN - BY -DOING"IN 


This big fire- proif 
building is occupied 
entirely bythe Coyne 
Electrical School. 


Studerl Finasce Plan 


Conditions today are different. Many "'one-operation'' jobs that paid well 
in the past, no longer exist. Do you havea good job with a realfuture? Plan 
for steady pay and advancement by training NOW, while there's still 
time! Come to the big shops of COYNE in Chicago, for “all-around 

training ifr Electricity or Radio-Electronics—the 2 great opportunity 
fields of today and tomorrow. I'll finance most of your tuition. 


TRAIN ON ACTUAL EQUIPMENT! 


My famous “‘Learn-by-Doing”’ method gives you practical experience 
on full-size equipment. Not by correspondence, but actual shop work. You 
are trained right here in the Coyne shops, that has been training men 


and young men for over 47 years. 
START NOW—PAY LATER! LIFETIME JOB SERVICE 
TO COYNE GRADUATES 


Don't let lack of money hold you 
back. My "Pay-Tuition-after-Grad- 

First I train you for a good job and 
future, then assist you in getting 


uation'' plan has helped thousands. 

Coupon brings details. Many earn 
located. As a Coyne graduate, use 
this service whenever you need it— 


while learning, to help take care of 
livingexpenses while here. Men from 

no charge. Also FREE review priv- 
ileges. Get the facts! 


16 up to 40, with or without expe- 
rience, Coyne training is for you! 

and Electric Refrigeration 
Included With Either Course 
Added training in these great fields of 
INDUSTRIAL ELECTRONICS and 
ELECTRIC REFRIGERATION 
makes you more valuable to employ ei 
leads to oppo rtunitiesforbigger pay. 


valuable 
trical or Radio 


G. i. Bulletin. 


Course. 


other causes. 
physical disability of any kin 


IC OYNE end nl 


VETERANS— 


RAINING now included with either my Elec- 
We also have facilities for men 
with physical disabilities whether due to war or 
Check coupon or detalls if you have a 


Founded 1899 


ELECTRICAL SCHOOL | 


500 So. Paulina Street, Dept. B6-73H, CHICAGO 12, ILL. 


Get Keady QUICK-iri 1 of these 
2 wppertinty Fields! 


RADIO -ELECTRONICS ...A great field 
now, even greater growth ahead. Prepare for à 
real Radio career. Learn construction, operation, 
trouble-shooting on Radio Receivers, Public 
Address Systems, Sound Picture Units, FM, Photo» 


Cells, Television—the practical COYNE way. | 


A FEW WEEKS 


PICK FIELD YOU LIKE — 
SEND FOR BIG BOOK 


Some men prefer Electri- 
city, others Radio-Elec- 
tronics. Whichever inter- 
ests rou most, we will train 
you n afew short weeks at 

Coyne—on full-size equip- 
ment, by my famous “Learn- 
by-Doing'"' method. Ihave 
a big, f ully illustrated book 
on each course, and will send 
you the one you want, with- 
out the slightest cost or obli- 
gation. Simply check below, 
then mail coupon in en- 
velo or paste on post- 
car No salesman will 
call. You are the sole judge. — 
Don't delay. Your future is 
J at stake. Rush coupon to 
easy | te me—FUDAY. 


l n. C. LEWIS, Pres.. 

i COYNE ELECTRICAL SCHOOL 

i 500 S. Paulina St., Dept. B6-73H Chicago 12, Ill, 
I Send me your BIG FREE BOOK — for 

| course checked below. Also full detaila of your 
g "Student Finance Pian.” 


iI O ELECTRICITY O RADIO-ELECTRONICS 
i O Send special G.I. Bulletin O Physical disability 


NASB is wares eee aC DO ORO RR RC A ROC ÍÉ CÉ 


ADDRESS. & ob b BOB B B BOB Po d B SG ÉÓ b oB B B RB OR ORB B B ee ee ee ee 5 * 
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|. $O IT NEEDS FIXING 


By S. T. CHRISTENSEN 
the “Fix-it Man” 


ELL, I guess I'm the fellow to see, for 
Ive repaired thousands of refrigerators 
(home and commercial both), vacuum cleaners. 
radios, washing machines, irons, fans, lamps. 
mangles, motors, etc. In fact, many of my cus- 
tomers call me their 'electrical appliance doc- 
tor.” And ''doctoring," I might add has paid 
me a good substantial income for quite a few 
years. Funny, in a way, how I got started. Al- 
ways liked to tinker and by experimenting 
around I found that most electrical appliances 
had many things in common. That, regardless 
of what the appliance was used for, or who the 
manufacturer was, the basic principles were 
much the same. From fixing my own appliances 
to fixing friends' and then for strangers at a 
fee, seems now to have been but a small step. 


What to Charge? 

At first, I let the owner decide the charge 
and, frankly, I was amazed at what I earned 
per hour. But then, when one figures what 
initial costs are involved in buying most elec- 
trical appliances, one can readily see that 
spending extra dollars for repairs is well worth 
while. Before long I was making more in my 
spare time repairing than from my regular 
job. The result . . . I went into business for 
myself. When war came, business boomed, for 
new appliances were not available. 

For & while, repair parts (needed on some 
jobs) were a little difficult to get. But that 
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situation quickly adjusted itself and many re- 
pair parts were given the high priority rating 
of AA2. After all, we had to provide for the 
health and well-being of our civilian population. 


The Future Offers 


Friends ask me about my future. And, I 
think I’ve got a grand one. Age is no handi- 
cap in repairing. I have in my files enthusiastic 
letters from repairmen ranging in age from 
18 to 79 years. Now the war is over we are 
certain to see hundreds of new products on the 
market ... products that the average person 
never dreamt of. These new products and our 
old appliances are all going to need at some 
time or other 'fixing." Well, I'l still be the 
fellow to do it. The field open for appliance 
repairmen is unlimited. I don’t worry at all 
about too much competition. 


If You 


To the contrarv, I've prepared a complete 
course, chuck full of simple, easy to under- 
stand photos and drawings and written in the 
same non-technical language as this article. 
I know the course is good, because I have 
hundreds of men all over the country writing 
to me telling me how the course has helped 
swell their pockets with cash. If you too want 
to prepare now for your future, I suggest you 
read the next page and send me the handy 
coupon." ADV. 


Are Ambitious 


BIG MONEY 
INDEPENDENCE 


A PROFITABLE 

LIFETIME 

BUSINESS 
OF 

YOUR OWN / 


PREPARE NOW FOR THE FUTURE 


If now employed, start your home appliance repair business NOW in your 
spare time and be set with a business of your own no matter what happens. 
You don't need elaborate fixtures or expensive equipment to be a successful 
repairman. Operate from-your garage. basement, vacant store, etc. Work 
as many hours as you wish—the home appliance repairman is his own boss. 
It is a profitable occupation for on many types of repairs it is not unusual for 
a repairman to charge on the basis of $5.00 to $6.00 per hour. Don't gamble 
with your future—learn a trade that will always support you. Remember, 
as long as electrical appliances are used, there will be a need for electrical 
appliance repairmen. 

If you are at all mechanically inclined—can hold and use tools—then you 
have all of the qualifications required for becoming a big money earning 
home appliance repairman. It does not matter if you have not had a great 
deal of schooling or had previous experience along these lines—WE WILL 
TEACH YOU. Age should be no barrier—nor should any minor physical 


handicap. 
New Course Tells All 


Profusely illustrated, our new course shows you in simple, easy to under- 
stand language and drawings how to make each repair on refrigerators. 
vacuum cleaners, washing machines, motors, etc, Explains and gives you 
a working knowledge of electricity. welding. nickel plating. etc. Shows you 
how to build the power tocls you need and how to solicit and keep business 
coming to you. Not a theory course but an honest to goodness course writ- 
ten by and used by repairmen the country over. Price of course is so low 
that the savings on your own household appliance repairs will quickly pay 
for it. Act now! Mail the handy coupon below today. 


— — — —Read What Our Students Say About Course- — — —— 


I really believe your course 
the best investment a me- 
chanically minded man can 
make.—Claude E. Allen. In- 
dianapolis, Ind. 

I have received your Course 
in Appliance Repairing and I 
must say I am well pleased 
with same. I am only sorry 
I did not have said Course 
some years ago. I have learned 
so much more through this 
course I would not part with 
it.— Charles Schwarz, Hamil- 
ton, Ohio. 


The Course in Appliance 
Servicing arrived a few 
days ago. Want to take 
out a few minutes of my 
Valuable time to let you 
know that this is just 
what I have been looking 
for ever since I opened up 
my Fix-It shop. I must 
admit that you told the 
truth when you said that 
it contains quite a bit 
more information than I 
bargained for. — P. J. 
Bretl. Sebring. Ohio. 


I am a mechanic for ihe 
Western Union Telegraph 
Co. Three days after re- 
celving the lessons in re- 
frigeratlon I earned the 
exact cost of the course 
—Henry S8. Lee. Washing- 
ton. D. C. 

I work day times at the 
shipyard and after 4:00 
P.M. I operate from my 
cellar and garage. I av- 
erage $10.00 to $15.00 clear 
every day.— Walter Hanhy. 
Brockton. Mass. 


GET STARTED TODAY — MAIL THIS COUPON 
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I CHRISTY SUPPLY CO. i 
l6 2835 N. Central Ave., Dept. D-4201 a 
§ Chicago 34, Illinois i 
4 Please send me free iliustrated literature about America's 8 
As l Fastest Growing Industry—ELECTRICAL APPLIANCE |! 
I REPAIRING. L| 
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‘START NOW TOWARD A FUTURE IN 


REFRIGERATION aud 


AIR CONDIT, JONING 


Refrigeration and Air Conditiontae are: 


among the giant Industries of America. $ j^ M. 
Such industries need men who KNOW. PM 
Many men servicing and installing equip- . may 7 


ment are making large incomes, 


Spare Time Training 74 


If mechanically inclined, get the training you need to 
i PA 


qualify for experience installing & servicing Refrig- 

eration and Air Conditioning in stores, offices, homes. 
Then you should have no difficulty getting started 

In these great industries. As experience, tools anda 


personal following are acquired; you may find it prac- Rush Coupon 
tical, later, to start your own REFRIGERATION a 
and AIR CONDITIONING SHOP, Below Today! 


2 | e m 
Practical Interesting Training 
You'lllike our way of trai ning. {bron gh eapable home-study instruction 
followed by practice on actual equip pment under watchful eyes of sea- 
soned Refrigeration and Air Conditioning men in our shops. You'll get 
top-rate instructions—the easy way. 5o get the facts now— 
FREE of obligation, Write TODAY—SURE! 


my 


A iy te bob hb AA bo n n nA ' 


UTILITIES. | 
LU Uil" up" 


REFRIGERATION | 


a | 
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frigeration. Conditioning and Mechanical SINCE ists | 

Pos Condition rked the one that interests me most i 

ng L] Mechanical Refrigeration ; 
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asy to make 


FOR LESS THAN $50! notis"’si%s"2Stons 


Zero temperature keeps meats, fruits, vegetables, etc., in 
fresh condition for indefinite period of time. Steel bar- 
rels and other items used in simple construction easy to 
obtain anywhere. Complete instructions, material 
list, and 14 view poore of POPITERE $2. 00 


tion details sent for... 
MASON FREEZERS, DEPT. S. GENEVA, N. Y. 


BUILD YOUR OWN SUMMER 
COTTAGE 
THIS EASY, 
LOW-COST 
WAY! 


No experience necessary. This 
book contains full instructions 
and 14 complete plans for 
building your own summer 
camp, cottage « or yest house in the woods or at the 
seashore. Easy-to-follow. step-by-step directions tell 
you everything you need to know for every type of 
vacation house: location, materials, foundations, 
framing, paints, trim, concrete, shingling, outdoor 
furniture, fireplaces. Over 100 detail drawings. Every 
poor fully covered. Save one third to half the cost by 
uilding yourself. Get this new book now for only 
$3.00. Money back if not satisfied. 


CAMPS and COTTAGES 
How to Build Them 
by CHARLES D. WHITE 
THOMAS Y. CROWELL CO., 432 Fourth Avenue, New York 16, N. Y. 


POPULAR 
30 sciENcE 


in ( ANY RADIO 


Learn quickly to um all radio sets. 
Mew, different Comparison method. 
No previous radio knowledge needed, 
Introductory training included. Sim- 
ple, picture suggestions tell you 


where to look for faults and how to 
make the repair. No testers needed for most jobs. 
Manual 8!5x11 in.. 63 job-sheets. 24 blueprints. 
Many hints. New edition. Order manual $-3. 
Only $1.50, 


postpaid, Money back guaranteed. 


95, Kedzie Ave, 
Chicago 12, ILL, 


SUPREME PUBLICATIONS 


How to Make Money 
With Simple Cartoons'' 


A book everyone who likes to draw should have. It is free; 
no obligations, Simply address 


CARTOONISTS’ EXCHANGE 


Pleasant Hill, Ohio 


Dept. 1447-D 


Splendid Hobby or Vocation 


Prepare in spare time. Practical basic 

? training. Long-established school. Send for free 

booklet, “Opportunities in Modern Photography" and 

particulars. Sent postage prepaid. No obligation. 
AMERICAN SCHOOL OF PHOTOGRAPHY 

1315 S. Michigan Avenue, Dept. 136B, Chicago 5, Illinois 


AMAZING — Guides vour hend—corrects poor penman- 


ship in few days—big improvement in three hours. no failures. 
Complete Outline Free. Write, Mr. Ozment. 35- B, St. Louis, Mo. 


FENCIN( World's finest Sport 


Exciting Fun—Harmless 


Just Out! Healthful, Clean, makes pm Strong & Alert. 
FREE BOOKLET (with foils) teaches Quickly—Easily. 
HARMLESS3ft. Spring Steel Foils (swords) have Safe 
Rubber Buttons. Complete outfit, 2 foils (swords) with 
hand guards. Free Instructions. Now only $1.98: Postpaid. 
Junior Masks only $3 for two. 851.69 for one Postpaid, 


Mail check or M, O, today, Add 23e for Foreign Postage, 
LEE PRODUCTS CO., 1613Q- First Ave. New York 28, N.Y. 


WINDOW SIGN LETTERS 


SETS j. For Store Fronts and Office Windows. Anyone can put 
$ nd) them on. Samples furnished. Genuine gold and silver. 


METALLIC LETTER CO.. 441 N. Clark, Chicago 10 


WATCHES WANTED 5o 


USABLE 
—all kinds, even Ingersolls. Highest prices paid for jewelry, rings, 
spectacles, gold teeth, etc. Cash mailed promptly. Write for Free 


Shipping Container. 
Lowe's, Holland Bldg.. Dept. PS, St. Louis 1. Mo. 


TRAIMING- —SECRET INVESTIGATIONS — FINGERPRINTS 
Easy Method — Short. Time. — Rewards. 


Home— Trayel— Secret Code-Booklet FREE — WRITE 
INTERNATIONAL DETECTIVE SYSTEM 
1701-P Monroe St.. M. E.. Washington, D. C. 18 


‘BUILDING 


HUMAN STATURE 


"I grew 6 inches in a year through follow- 
Jing instructions given in "BUILDING HU- 
MAN STATURE,” says the younger man at 
left. “Now I am a head taller than my 
father''. 

If you wonder why you are short sen 
FRE outline of this remarkable 
| loaded with practical information. 


41 CARILLON BOOKS, Dept. 33, Boerne, Texas. 


for 
ook 


This amazing new shop 
instruction system gives 
you actual experience 


Your Na- 
tional Train- 
ing Kits in- 
clude equip- 
ment for 
hundreds of 
practical 
electronic 
experiments 
in your own 
home. You 

have the 

genuine parts for this audio oscillator 
which you get to understand by building 
it yourself. T 

You learn = 
tion. beat . 
frequen- || 
cies. signal : 

eneration 

y actually 
bi uildi ng 
this dw 5 
rad o 6 
aS eases : 
ter with your National shop parts. 

Your training outfits from National are 
g» made up of the most mod- 
;; ern radionic equipment— 

RA much of it 
just out of 
the experi- 
mental 
laboratory. 
4! You learn 

E new ways 
of handling 
equipment bx 
modern meth- 


ods. Get the details by mailing the 
coupon. 


wrltes:  ''My 


debted to National."'" 


While still a student of Na- 
Vallejo, California, writes: ''Mv 


week to $72.65, and the end is month as 
not in sight, I am proud of mv 
National Course.’ 


with a 
Home Radio Laboratory— part of the 


SHOP METHOD HOME TRAINING 


NATIONAL TRAINING 
WINS BIG JOBS 


You. too, can share the success of National 
A! page Joseph Grumich. 


$5.800.00 as Radio Photo Engineer. but I 
am doing well where I am. 


i Joseph Michel. Jr.. 
tional training, I. Wilson of City, Illinois. | 
enthused with National train- 
pay has jumped from $52.18 a ing. I am now earning $2235 a 
a radio operator and 
and 8320 a week 
more in my shop at home.'' 


technician 


You build this com- 
plete, modern super- 
heterodvne receiver with 
the equipme nt that comes 
with vour National Train- 
ing at no extra cost. 


from one of the world's best established 
Oldest and Largest Technical Trade School 


Send the coupon beiow, immediately. 
Learn how this sensationally improved, 
practical speed-up training can fit vou. 
in a short time. for the GREAT BUSI- 
NESS OF RADIO—for the NEW AND 
RAPIDLY EXPANDING FIELD OF FRE- 
QUENCY MODULATION :F.M.). TELE- 
VISION AND ELECTRONICS, 


This is the thoroughiy proved. quick 
and easy speed-up method used so ex- 
tensively in wartime training—endorsed 
by the success of National men every- 
where—a system by which you study in 
spare time—off hours. even minutes right 
in vour home and vet have the ADVAN- 
TAGE OF REAL SHOP EXPERIENCE to 
back you up. 


Trained Radio Men Wanted 


The man who really knows modern 
Radio is in greater demand todav than 
ever before—not only in Radio proper 
but in Television and Electronics—in 


tions. Good pe are wide open, WAITING 
FOR YOU, in the production, operation 
and maintenance of modern electronic 
equipment—in radio stations, in hun- 
dreds of industries—in homes, theatres 
and studios. Good. sound training in this 
important field is absolutely necessary. 
And now, Nationa! Schools brings such 
training to you no matter where you 
live or what you may be doing—not only 
the fundamental theory but the actual 
experience that comes with knowing 
shop practice and working with real 
equipment—demonstrating each step with 
first-hand knowledge. This is true 
“learning by doing'—direct from the 
great shops and laboratories of National 
Schools where new developments in 
methods, equipment and applications are 
constantly going forward. 

. Only Nationai can offer you such prac- 
tical training because only National has 
the plant to back it up. Sample this 
training vourself. MAIL THE COUPON 
FOR A FREE LESSON. 


Aviation. Transportaticn. Communica- 
POSTWAR a 
SUCCESS and Check the Job You Now Have With 


SECURITY FOR YOU 


These Opportunities in RADIO 


Radio isa Big Sound. 1. Financial Security Radio has 


Well-Established 
Business.  Televi- 
dons Ion Sa 2. Limitless Future 
ithess expansion. 
When vou hang up 
vour uniform— when 
your war job folds 
np, will you step 
out proudly into an 
essential estab. 
lished industry? 
Perhaps into a busi- tle or no capital. 
ness of your own? | 

Answer these ques- Get the details. 
tlons by reading the 
catalog sent You 
FREE from Nation- 
al =rhools, Facer 
realities now! Fill 
our and mail the 
coupon today. 


equipment. 


estimate, 


d National Schools, Dept. PS-7 (Mail in envelope U 
| 4000 South Figueroa Street or pas m penny  g 
Į Los Angeles 37, California nulo uide i 
Lake Hiawatha. I Mail me FREE the books mentioned in your ad including a IJ 
latest offer was for [| MIDI lesson of your course. I understand no salesman 1| 
: [| Will Cali on me. || 
am deeply in- i i 
|| NAME + os gc E P RE @ "TYPI T RM ZECELTMTEUMLEYTSIEMT 0 lu ee i 

Granit 
writes: ape d eis : ADDRESS s: *--5 à P À B à B P à à à » à à & à à B W W B B m àÀ à à à à à à À à b à : 
[| [| 
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al 


grown from $100 million 
Millon in past few years. 
ecadleted 
hv over 1.500) manufacturers 


3, Television promises 
half a million jobs alone—experts 


over 


4. Electronics opens wide new 
fields in home and industrial use, 


5. Your Own Business with lt- 


Use this Coupon! 


LEER -axscsekocO Arq Aa RR Ce aa ZONE. 
[] Check here if veteran of World War II 


CDDIDPITPTIITIIITTTTTTTTTTTTTTTTTTUTTTSM 


= » » B à BB à B B BÀ à À à 


- 
Ta) 


of 


— 4 
NATIONAL SCHOOLS — 


LOS ANGELES 37, CALIFORNIA EST 1905 


MAIL OPPORTUNITY COUPON FOR QUICK C ACTION 


»SIATE.....5. 


JULY 
1946 3l 


Every operator 
and mechanic 
heeds AUDELS 
AUTO GUIDE. 
This book saves 
time, money and 
worry. Highly en- 
dorsed. It pre- 
sents the whole 


| subject of auto 
1588 PAGES mechanics: 

1500 hx 1—Basic 
ILLUSTRATIONS principles 


2—Construction 

3— Operation 

4—- Service 

5— Repair 

Handy Size. 

Easily 
understood, 


NEW FLUID DRIVE, HYDRAULIC SHIFT 
AND DIESEL ENGINES FULLY COVERED 


Over 1500 pages—1540 illustrations showing inside views of 
modern cars, trucks and buses with instructions for all service jobs. 


$ ASK TO SEE IT!—To Get This Assistance for Yourself Simply 
Fill in and Mail Coupon Today. 


COMPLETE e _PAY Y ONLY $1. Al MONTH <- 


AUDEL. Publishers. 49 West 2 23rd : St. | New York 
AUTO GUIDE for free examination. If O. K.i will send 
you $1 | n 7 days; t then remit $1 monthly until price of $4 is paid. Other- 
wise | will return it 
Name. Cr de eX Ap — — i-— -— -— -— -— -—— í-— -— —- -— me RO m RR RR CE ETT] 
Address —— Ee 1 1 1 Tl. i o m m mm m See oo 
Occupation — — = EIL.L.I T ee ee == — a a ase ae eo oe oe — oe A— A-— T) 
Employed by. = = = = ee a ‘a a a 3 T IT TIT IE TIT P. 5 M. 


BE A WATCHMAKER 


Enjoy Security and a Good 


Income in this Skilled 
Profession 


There ts a nation-wide demand 
for skilled watchmakers! You 
can prepare for a successful ca- 
reer by training at American 
Schools of Watchmaking. In 
this dep Og field you enjoy 
clean, light work in jewelry 
stores—many watchmakers es- 
tablish businesses of their own. | 
Millions of timepieces require 
frequent service—there is al- 
ways a need for skilled men to 
handle these delicate instru- 
ments. American Schools of Watchmaking offer a fully ac- 
credited course, taught by experienced watchmakers, with all 
equipment necessary to learn every phase of this profession. 
Now is the time to come to Los Angeles to 
prepare for a Ne la permanent career 
as à watchmaker rite for complete, illus- 
trated booklet on this interesting field, and 
A.S.W. training. 


AMERICAN SCHOOLS OF WATCHMAKING 


Division of American School of Aircraft Instruments 


9247 W. San Fernando Rd., Los Angeles 26, Calif., Dept. 5-19 


VETERANS! SERVICEMEN! 


Courses approved for Veterans 
Training under G. |. Bill. 


F| I EZ E E BM E B ND EEEE B EE E E BM B NM NM NM NM NE B | 
E AMERICAN SCHOOLS OF WATCHMAKING = 
: 5247 W. San Fernando Rd., Los Angeles 26, Calif., Dept. 5-19 m 
" Gentlemen: - 
a Please send me your illustrated booklet and complete infor- E 
g mation on the accredited A.S.W. Course in Watchmaking. p 
: Name Age = 
8 Address. [| 
| L. i 
i City Zone State_ r 
[| Check one— O Veteran O In Service m Civilian ü 
| ER RE 8 8 8 E E NE E B EB PD P P P D BD E BH E B D E P JP P J B P d — 

a POPULAR 

32 SCIENCE 


LEARN AT TI 
nome ro MOUNT BIRD 


Animals, Heads, Fishes, Pets; to TAN. 
Be a Taxidermist. Profit and FUN. 
Hunters, save your valuable TROPHIES. FF; 


Mount ducks, siira, everything. Learn to 

TAN for leather and furs. Wonderful HOBBY 
ave a HOME MUSEUM.-- BIG PROFITS 
mounting for others. INVESTIGATE NOW. 


| FREE BOO) With 100 fine 


game pictures. 
| NOW absolutely FREE. Write TODAY. ! 


Send Postal TODAY for FREE BOOK. State AGE. 
N. W. SCHOOL OF TAXIDERMY, Dept. 339-B Omaha, Neb. 


Get Started im “Radio 
TEN “HOW-TO-DO-IT” BOOKS 


Get a solid foundation in radio by means of these 
lOc timely text books, Each clearly written, 
profusely illustrated, contains over 15.000 
words, You'll be amazed at the wealth of in- 
formation packed into these handy books. Ex- 
cellent for reference—ideal for technical li- 
brary. Your money back if not satisfied. 


5 BOOKS FOR 50c—10 BOOKS FOR $1.00 


No. 3—Alternating Current for 


=e No. 6—How To Have Fun With Radio 
1—How To Make Four Doerle | No. 7—How To Read Radio Diagrams 


No. 8— Radio tor Beginners 
Mo. Z— How to Make The Most | No. 9 time Electrical 
Popular All-Wave 1 and 2: men 
Tube Receivers Mo. e Television 


SENT | Beginners 
TO YOU | No.4—All About Aerials 
POSTPAID | No, 5—Beginners' Radio Dictionary 
| 


No. 
Short Wave Sets 
Experi- 


Remit by check or money order — register letter if you send cash or stamps. 


RADIO PUBLICATIONS 27H West Broadway New York (7) 


It's so important to write a sexu hand for business and social advancement. 
Poor illegible penmanship often causes costly errors and marks you for fail- 
ure, Why write a poor hand? It's so easy to learn at home in spare time. 
Write for our new free booklet today. If you wish, send l0c for a penpoint 
suitable for shaded writing and your name beautifully written 
In Business The TAMBLYN SCHOOL OF PENMANSHIP | 
Since 1895 H-439 Ridge Bidg.. Kansas City, Mo., 


Become a Doctor of PSYCHOLOGY 


Win the degree of Ps.D. Teach the secret of contentment, happiness. 
Solve mental worries, Experience the revelation of truth, Chartered 
college. Individual help. Write for FREE book COLLEGE OF 


UNIVERSAL TRUTH 5153-A North Clark St., Chicago. 


MAKE MONEY CASTING sone 


FACTS SENT +) == 


' R | Make hundreds 

of Plaster Casts. quic easy. 
Sell output to stores, novelty shops, etc. Enor- 
mous profits. No experience. Very little capi- 
tal needed. Start in basement, garage or work- 
shop. Complete, simple instructions anyone 
can follow. Start now while merchants are 
begging for merchandise to sell, Rush. 


PLASTIC ARTS STUDIOS, R. R. 5, Dept. 45, Muncie, Ind 


RHEUMATISM 


ARTHRITIS - NEURITIS - SCIATICA 
Why continue to suffer the agoniz- 
ing pains of these diseases when the 
usual remedies have failed? Learn 
about a new trustworthy, modern. 

treatment method. This marvelous 

treatment is completely explained in the Ball 

Clinic's FREE Book. Write today. No obligation. 


BALL CLINIC, Dept. 5100, Excelsior Springs, Mo. 

J | PORTRAIT 
| AT HOME 

e Under unique Stuart System men and women 

with no known talent, paint exact oil or charcoal 


likenesses. Study the evidence in new 31-Portrait 
Brochure of samples. Many earn while learning. 
Book is free on request. 

121 Monument Circle, Room 287, Indianapolis 9, Ind. 


non-surgical 


CT) ee ee EF “tee # wo eee -" » " * -" t ."-*- 
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e I. C. S. Courses, paid for by the Government, are 
now available to honorably discharged World War II 
Veterans. And the Government’s investment in your 
training will NOT be deducted from any future bonus. 


e Get started now on your studies for success in 
business or industry! With I. C. S. you can do this 
in your spare time while holding down a job! 
You’re in a class by yourself. There’s no one to 


hold you back . . . you progress just as fast as your 
abilities and ambition permit! 


è Courses cover more than 400 commercial and 
technical subjects— many listed below. Check the 
subject that interests you—or write it in. We'll 
send you full information on the Course— and com- 
plete instructions on how to enroll with us under 


the G.I. Bill of Rights. Act now! 


INTERNATIONAL CORRESPONDENCE SCHOOLS 


BOX 7664-L, SCRANTON 9, PENNA, 
Without cost or obligation, please send me full particulars about the course before which I have marked X: 


O Structural Engineering 

| O Surveying and Mapping 

O Air Conditioning Communications Courses 

O Heating [] Plumbing O Electronics 

O Refrigeration [O Steam Fitting [] Practical Telephony 
Chemistry Courses LJ Radio, General 

D Chemical Engineering [] Radio O perating 

O Chemistry, Analytical O Radio Servicing — 

O Chemistry, Industrial O Telegraph Engineering 

[] Chemistry, Mfg. Iron & Steel Electrical Courses 

O Petroleum Refining O Plastics O Electrical Drafting 

O Pulp and Paper Making O Electrical Engineering 
Civil Engineering, Architec- E lectrie Light and Power 
tural and Mining Courses = LJ Lighting Technician 

Cl Architectural Drafting O Practical Electrician 

O Architecture Internal Combustion 

O Bridge and Building Foreman _ Engines Courses 

O Building Estimating 2 Auto ee 

33 x*1| ia 3 mi iem el-Ileoctrc 

aie O Diesel Engines O Gas Engines 

O Contracting and Building Mechanical Courses. 

O Highway Engineering O Aeronautical Engineering 

O Lumber Dealer [] Aircraft Drafting 

O Reading Structural Blueprints (© Flight Engineer 

O Sanitary Engineering L] Foundry Work 

O Structural Drafting [] Heat Treatment of Metals 


c0 --—————— ——————— N ET 
l.c 


Air Conditioning and 
Plumbing Courses 


[] Aviation 


A.M. to P.M. 


Working Hours 
Special tuition rates to members of the Armed Forces, Enrollment under the G.I, Bill of Rights approved for War II Veterans, 
Canadian residents send coupon to International Correspondence Schools Canadian, Ltd., Montreal, Canada. 


DJ Industrial Engineering 

C] Industrial Metallurgy 

C] Machine Shop 

[] Mechanical Drafting 

O Mechanical Engineering 

O Mold-Ioft Work 

O Patternrnaking— Wood, Metal 

O Reading Shop Blueprints 

[] Sheet-Metal Drafting 

O Sheet-Metal Worker 

D Ship Drafting O ShiplFitting 

O Tool Designing 

O Toolmakinz 

O Welding —Gas and Electric 
Railroad Courses 

O Air Brake O Car Inspector 

D Diesel Locomotive 

O Locomotive Engineer 

O Locomotive Fireman 

O Railroad Section Foreman 
Steam Engineering Courses 

O Boilermuking 

O Combustion Engineering 

O Engine Running 

D Marine Engineering 


Textile Courses 


O Cotton Manufacturing 
[] Rayon Weaving 

O Textile Designing 

[] Woolen Manufacturing 


Business and 
Academic Courses 


D Accounting [] Advertising 
O Arithmetic [] Bookkeeping 
O Business Correspondence 

O Business Management 

O C'ertifiel Public Accounting 

O Commercial 

[] Coat Accounting 

[] Federal Tax 

O First Year College 

O Foremanship [] French 

D Good English O High School 
O Higher Mathematics 

O Illustrating O Motor Traffic 
O Postal Service 

O Salesmanship O Secretarial 
O Sign Lettering 

O Spanish O Stenography 


O Steam Electric O Steam Engines O Trafic Management 


Home 
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Btate ——-— CCS Present Position. ————————ÉÉÁ———————S 


Length of Service in World War Il 


SOLID BRASS 12 FT. PORTABLE 


RADIO ANTENNAS ~ 


Real $15 Value Now Only $3.95 Postpaid A%~ 12 
FOR HOMES, BOATS cr AUTOS — 7 Z exceptionally 


Rugged Sections 
compress into 1 
( ft. 4 in, Handy for 

Camping Trips. also 
Useful for Transmitting, 

FM & Television sets, 
Each antenna comes with clamps, 
nut, lug, and wire, Easy to in- 
stall anyicher: . 


QUANTITY LIMITED 
i ORDER TODAY. A real $15 value for 
- only $3.95 Postpaid. Mail check or money 
order now or sent C.O.D. plus postage. 
Money back in 10 days if not satisfied. 
| | 1113LexingtonAve.,Dept.B 
RADIO HOSPITAL New vor 22. D ep 


INVENTORS 


The inventor who believes he has 
a new and useful invention, and 
finds himself in need of advice, 
should consult a competent regis- 
tered patent attorney. 


The question as to whether a sub- 
ject matter is patentable can be 
substantially determined by a 
search of the U.S. Patent records. 


Without obligation, write us for 
information as to what steps an 


inventor should take. SS EE TEENS m rl mem RUE EM a 70 RE c CNET COMETE c RN eme E EE eri 
RANDOLPH & BEAVERS | LRI-STATE COLLEGE 
B.S. Degree in 27 months in Engineering (all branches), Bus. 


Registered Patent Attorneys Admin., Acctg. and Sec. Science. 63rd year. School now filled 


! NN to ca acitv, No applications can be accepted until further 
905-L Columbian Bldg., Washington 1, D. C. | Aen 576 College Ave., Angola, Ind. j 


umo & seavers | ARTISTS MAKE MONEY 


Please send me full information on how | pation for FREE ART TEST, to find out your ability, 


to secure Patents & Trademarks. ART INSTRUCTION, INC. 
7146 Art Instruction Bidg., Minneapolis 15, Minn. 


Big Money for Workers 
In Home or Shop 


Licensed Concrete Specialists wanted. No experience 

4 needed. Make Colorglazed concrete pottery without molds, 

-\ New, low cost, patented method, Cemetery products, 

'4 novelties, tiles, floors, etc. Basement leaksealing. Other 
big pay projects. Bookiet, details free. Men only, 
NATIONAL POTTERIES COMPANY 

542 West Lincoln. Fergus Falls, Minnesota 


+a Learn Profitable Profession | | 
in QO days at Home ||| | 


MEN AND WOMEN. I8 TO 50—Many Swedish 
Massage graduates make $50, $75 or even mire per 
week. Large full time incomes from doctors, hospitals, 
sanatoriums, clubs or private practice, Others make 
good money in spare time, You can win inde- 

pendence and prepare for future security by 

training at home and qualifying for Diploma. 
ss Anatomy Charts and 32-page Illustrated Book 

<  FKEE-—Now: THE College of Swedish M--- 
iii sage, Dept.670H,100E.0hioSt., Chicago i L , MH. 


l 1 | | [ i Internation, al List of hundreds 
MAXIMUM TRAINING IN MINIMUM TIME “INFORMATION! FREE: psa ense 
i | l | Trade, Technic al And Div ersion. 
E T = " : Current copies covering YOUR sphere of interest. Send 
CAL-AERO TECH TRAINING will add dollars to your pay check all stamped, self-addressed envelope, No obligation. 


the rest of vour life. Specializing in AERONAUTICAL ENGINEER- THE CLASSIFIED NEWS, DEPT. SX, FLUSHING, N. Y. 
ING and MASTER AVIATION MECHANICS since 1929, Cal-Aero VTL = = 


ee ee eee es! 


Just Out! Gov't surplus same as 
used on Army tanks, These 
telescopic rustproof antenna 
have tremendous pickup 
eliminate dangerous 
Wiring. Solid Brass 

throughout practi- 
cally insuring 
NOISE FREE 

RECEPTION. ; 


NAME. ices Sa E E EAR D EEA ERA 


Tech training is carefully designed for just one thing—TO MAKE 
MORE MONEY FOR YOU. An alumni of over 6000 suc- 
cessful graduates proves our career training is unsurpassed. 


A | —W rite us about Aviation Training, 
ffi; VETERANS orcas is CY —— n 
| y * m WHAT BOOKS DO YOU WANT? 
CAL m KI ACR Q We quote the lowest market prices. No charge for locating | 


TCCHNMICAL : | INSTIT UTE | | Hard-to-Find and Out-of-Print Books. All books, OLD or 
MAJOR C. C, MOSELEY Y. ara RES. SINCE 1979 NEW. mailed POST-FREE. 


FORMERLY CURTISS-WRIGHT in INSTITUTE | SEARCHLIGHT BOOK CENTRE 
GRAND CENTRAL AIR TERMINAL 22 East 17th Street New York City 


. GLENDALE 1, CALIFORNIA : 
S Ans Ini 


LOS ANGELES COUNTY Mew Desi 


Cal-Aera Techniral Institute, Grond Central Airport, Glendale 1, California | 


suspe w vil information an Aviation Training FREE — without ebhgetian. F 

CEEA , Mim mde | Modernize Your Gun! Improve Your Score! 
Birth Date 1 | Most durable grips made. Positively un- 

breakable! For Colt, Smith & Wesson, Hi-Standard. 

Ortgies, Luger & Mausers in a wide choice of beautiful 

designs in ivory, pearl, walnut, onyx, etc. Low prices, FREE 

CATALOG. Dealers Wanted. 


SPORTS, INC., (Mfrs.) 5501 Broadway, Dept. $-7, Chicago 40, Ill. 


WHICH OF THESE 244 oz 
INTERESTS Zee MOST? 


Private — & Servicing 


Diesel Engineering 


; tin 
Radio Opera 
n ; " 
Aseount i co ^ Drafting & DEP ag Railway — 
Aie Conditioning — — Electric aes Refrigeratio! | 
Ait relat & Buildin sd Electricit a — Sheet Metal Pattern Drafting 
i :ve Engineer Electronics, *n ement 
Automotive :eal Courses Shop Manag | 1 
: aon —P ractica igh School | oaraphica 
pie culties & Design Sane Shop Operations Surveying & Topos 
o: Foremanship Mechanical Em aane 
tics Engineer” Tool Makit" 
Bookkeeping t Plastics Fn" eol 
Business Manag Piu 


Contracting 


THINK! LOOK FORWARD! 
Business is making big, new plans 

‘Men and Women are preparing for the future 
WHAT ARE YOU DOING ABOUT YOUR TOMORROWS? 


e Today, choose the job you want—and prepare for it. Or if you are already 
engaged in the work you like best, start training now for quicker promotion. 


Acquire the knowledge that will help you to get ahead faster, make more money 
and have greater security. 


Invest part of your spare time in more rapid progress. Start training now, in 


spare time in your own home. Be ready to grasp your opportunity and step out 
ahead of those who lack the ability you have attained. 


American School, founded in 1897 as an educational institution not for profit, can 
help you to reach your goal 


just as it has helped others Ee STUDY TR " 
during the past forty-nine ONE * STU AINING SINCE 1897 


Take This First Easy Step 


years. Give serious thought e 
to the list above. Pick one d d 
or more subjects that inter- | 


em | | 
est you. Then check the cou- wy CHECK CLIP AND MAIL CO 
pon at right, add your name | AIL COUPON NOW 
and address and mail it at u. į AMERICAN SCHOOL, Dept. GB46, Drexel at 58th, Chicago 37, Ill. 
once. The school will send i Without obligation, Pleasé gend FREE and postpaid, bulletin and 
1 4 i I" - eualis o e subject cnec ^ 
you details on | its training = | OQPLASTICS ENG'R (Accounting & C.P.A. O Drafting and Design 
plan and outline of study $y HRetieerston, electrical Basr., ° for Men and Women 
prepared by specialists.There = p cBullding 5 Electronics, Industr. D High School 
is no charge, no obligation, Ü i oO Practical Plumbing x risate dectotasy z M ap lent Rout 
so send the coupon imme- «g Oo *Engincerin H Surveying & Topo. © Shop Management 
diately. Cy O Aviation Drafting graphical Drafting O Tool Making 
m. | GC Aviation C) Sheet Metal O Better Foremanship 
O Business Mgnment Pattern Drafting D Machine Shop 
! | O Railway Training Operations 
AMERICAN SCHOOL i PN PAUA E E E E A E E EAE AA OPA D aE EERE ee eee ee eR eRe ee Occupation bestt "TT: 
: j AIITEM PENE NES EI EE N C O A ER PP B&B BB B ERR B B EB B B o5 SEL vam 
Dept. GB46, Drexel at 58th Street, Chicago 37 i CU. is —————— Rae t2 ——— E E ü 
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SEND NO MONEY, Just mail the coupon 
for a compicte set of Six Big Auto 
Books. 20th Edition. Whether you are 
a mechanic or heiper, expert or ap- 
prentice, auto owner or driver, take 
immediate advantage of this FREE EX- 
AMINATION OFFER. 
MAKE GOOD MONEY NOW 
HOLD A PERMANENT JOB 
P\\ America wants its automobiles kept in 
* good repair. Men with "know how'' are 
— - ju demand, at big pay. These bonis hia 
i | help you get and hold an important Jop, 
CAN YOU FIX IT? or give you a chance to go into business 
These wonder hooks tell for yourself now or later. Any man who 
NAE ; bs half tries to improve himsell can 
T ality ly iii DN "c auto servicing and repairing by this 
keep a car at maximum quick reference method. Use the JIFFY 
efficiency, including lat- INDEX to find easily vaderstood answer 
ggg et galt Ee to any auto problem, T iese wonder books 
Engine troubles and how prepared by eleven or America’s great 
to correct them well automobile engineers. Many hundreds of 
covered, valuable illustrations. Send the coupon 
6 BIG VOLUMES TODAY. 
2800 pages, 2000 illus- 


i ; i A year's consulting privileges with 
trations wiring —dia- i EE 
EF, ' etc., “including our engineers now given with 
Diesel engines. Benuti- these books without extra charge. 
ful modernistic, wash. . 


dag fond ah e: ince 1898 
able cloth binding. ^, Vocational Publishers Sic int 
AMERICAN TECHNICAL SOCIETY, Dept, ABZO 

Drexel Ave, at 58th St., Chicago 37, III. 

l would like to examine your Six-Volume Set of Auto Books, I will 
pay the delivery charges only, but if I ehoose I may return them 
express collect, If after 10 days' use I prefer to keep them, I will 
send you $2 and pay the balance at the rate of only $3 a month 


until $24.80 has been paid, Please include consulting service as 
offered above 

Nane...2.2»242-22442»92923 . —— TIT . . TET 
AddresB.....:.2.:222a22 " . een a bee WR. ee 9 ee ee "DA "n 
oc c — — — — n — — €. GREG. sda oo ee ÉR 


dress, 
ence, Men in service, also please give home address, 


JUST OUT! NEW FROM COVER TO COVER 


RIGERATIO! 


Basic principles, Servicing 
Operation, Repair of i 
Pe a 
—pecial Refrigeration | 
9—Commercial & 

Industrial Refrigeration 
4—Air Conditioning Systems 
A gold mine of essential 
important facts for ENGI- 
NELERS, SERVICEMEN & 
USERS, 

A Good Book isa Good Friend! 


TION 


NG GUIDE 


A 


IGER 


REFR 


AUDELS 
NDITIONI 


S ANSWERS YOUR QUESTIONS 
$ Sey i aeration fo Lomas 
4 = Uniess Satisfied, ASK TO SEE IT. 

COMPLETE e PAY ONLY $1. A MONTH <- 


AUDEL, Publishers,49 W.23rd St., New York 10,N.Y. 


"n > ÀAUDELS = a asta then pee et for hale greed peek emo " O.K. 
d you $1 in ays; | H p i 
a s y T ALIS : en rem monthly until price of $4 is 


a 


DOCCUDEHONB Image es em ie d s A RE N AK Rd m M EE 
EnpIyed By. icc mir Bec s a Fa a cM € ni ie ni ie he P.5.M. 
POPULAR 
36 SCIENCE 


You CAN’T WORM WRONG 
A 


1 for tape, hook, whip, round (ascarid) worms when 
\ you worm your dog as directed with Pulvex 
Worm Capsules, a combination treatment which 
X  insures your worming right. Used by leading 
Q0 breeders. Packaged 2 ways: for puppies, 
me \ — for dogs. Either, 50%; double-size, 75/ 
7 K At pet, drug, department stores. 


\ 
5. PULVEX 
A ise K COMBINATION TREATMENT 
» WORM CAPSULES 


STUDY AT HOME for PERSONAL SUCCESS and 
LARGER EARNINGS, 37 years expert instruction 
—over 108,000 students enrolled. LL.B. Degree 
awarded. All texts furnished. Easy payments. Send 
for FREE BOOK —‘**Law and Executive Guidance" 


AMERICAN EXTENSION SCHOOL OF LAW 
Dept. 67-5 646 N. Michigan Ave., Chicago 11, HI. 


studus, JG CHRISTMAS CARDS 
UNSHINE WITH SENDER S NAME 


Smartly styled. Super Values. Everybody buys. Others to $2.50. 56 
designs. Sel] Nationally Famous 21 Christmas folders $1. Costs 50c. 
Currier & Ives, Grandma Moses, Glitter, Oilette Boxes. Gift Wraps, 
Everydays. Personal Line. 21 Ass't and Sunshine Notes on approva], 
FREE SAMPLES of Imprint Lines. No investment, Start today. 
SUNSHINE ART STUDIOS, 115 Fulton St., Dept. NC, New York City 


£5. MO 


SING-TALK thru 


S LM Lao 
2 Radio MI 


Put on your own broadcast at home with 
this IMtadio Mike, Sing, Talk from any room 
in the house, Make announcements, Lots of fun! It's 
wonderful voice practice, Easily attached to any radio. 
SEND NO MONEY, Pay postman $1.98 plus postage, 
Send check or money order and save postage. 


DISCO SALES, INC., 154 Nassau St., Dept. 20, New York 7, N. Y. 


HIGH BLOOD PRESSURE 


A DANGER SIGNAL 
Often associated with Hardening of the Arterles, 
a Stroke, Paralysis, Heart Trouble, Kidney Disease, 
and other grave complications. Resultful treating 
methods of the Ball Clinic have proven dependable 
for nearly a quarter of a century. Send for FREE 
Blood Pressure Book today. No obligation. 


BALL CLINIC, Dept. 5160, Excelsior Springs, Mo. 
> "The Book They're Talking About” 
LE Contains over 350 illustrations, charts and notes, 
For the amateur and professional artist and 
sculptor. Giving detailed study of every 
part of the body, Male and Female, Posed 
and in Action. 
(Dept 8-B) 241 East Broadway, New York 2, N. Y, 
30 
MAKE MONEY AT HOME (.^ 
| l | | ga -\ 
Amas 
fect flexible molds of plaques, ash trays, book- 
ends, etc. Molds cost 6c to 25c each, Each mold * 
makes hundreds of novelties and gifts to sell for 
$1.00 apiece and more! No experience neces- 
Start profitable business in your home—sell to 
stores, gift shops, friends. resorts, road stands 
by mail. Full or spa.e time, Write for complete 
FREE details and exsy instructions. 


OF THE HUMAN FIGURE 
$100 
d—M Outside U.S.A. Send $1.25 pui 
MAJOR BOOK CO. 
ing rubber mold-making outfit makes per- 
sary. Everything furnished. Quick and easy. 
$0-LO WORKS, INC.. Dept. H-801, Loveland. Ohio 


La ia M qs 


YOU Can Prepare for 
an AVIATION CAREER 
at Famous Northrop 
6 — 


now being accepted at Northrop Aeronaut- 
ical Institute for training in Aeronautical 
Engineering and Aircraft and Engine 
Mechanics. As a student on Northrop Field, 
you can learn aviation under the super- 
vision of one of the foremost aircraft 
engineering and research organizations. 
Throughout your entire future career you 
will benefit from your close association 
with Northrop. Send the coupon today 
for full information. 


XB-35, revolutionary aircraft 
designed and built at Northrop 
field by Northrop engineers. 
Wing span, 172 feet; gross 
weight. more than 104 fons. 


ame AINE, | Fa wm | ^N" Tie 
cP a im BNA IES. Y: 
— * s 


Enjoy Completely New Training Facilities Aeronautical Engineers Needed Live in Sunny California 


You enjoy your training and learn more easily, 
using modern equipment and facilities. At the 
Northrop Aeronautical Institute, even the 
specially designed school buildings are new... 
and located on mile-long Northrop Field, in 
the midst of Northrop engineering, research, 
and production plants and laboratories. 


Opportunities in aviation are tremendous— 
CAA and other responsible sources estimate 
bundreds of thousands of new jobs. The best 
positions will go to trained men. Invest 
your time now in thorough training at 
Northrop! Then enter aviation fully prepared 
to take advantage of the best opportunities. 


SEND COUPON FOR FULL INFORMATION 


Northrop Field 1s located between the 
Pacific Ocean and the Sierra Mountains, near 
downtown Los Angeles and Hollywood. 
You can enjoy Southern California —ocean 
surfing and bathing, skiing, all-year tennis, 
desert and mountain hiking and riding, 
plays, music, parks and other entertainment. 


| NORTHROP AERONAUTICAL INSTITUTE 
| 1525 East Broadway, Hawthorne, Los Angeles County, California 


! Please send me your free, illustrated booklet and information, including 
| starting dates and tuition rates, on the training course checked below. 
| O Aeronautical Engineer [ ] Master Aircraft and Engine Mechanic (A&E) 


AERONAUTICAL INSTITUTE 


ae ee 


Te, 1525 EAST BROADWAY (oT | 
"Wi HAWTHORNE, CALIFORNIA , QV ' DEC ——————— Adán 
o | 
f Men FOR canter? E | | i "E 
j Check one: O Veteran O In Service [1 Civilian 
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 ELECTROPLATI GI 
OUITELT, 


Comes Ready to Use— Nothing Else to Buy! 


Here's the Handy ELECTRO-PLATER 
outfit for your home-workshop or business! 
Only $3.95 complete! Puts a smooth, 
shining, silver or copper plating on silver- 
ware, toys, models, doorknobs, auto acces- . 
sories, home fixtures . .. everything with . 
a conductive surface! ples easy to use! 
Complete instructions furnished. Just 
brush on silver or copper pue: Comes complete—ready 
to use—with liberal jars of silver and copper plating mate- 
rials, cleaner, two brushes, battery power unit...everything 
you need to start plating at once! Nothing else to buy. 


SEND NO MONEY! GUARANTEED! 


Just mail name and address today! Pay postman only $3.95 
plus few cents postage on delivery. Use electroplater for 10 
days. If you are not completely satisfied, return outfit and 
your money will be refunded. Rush your order today! 


HANDY ELECTRO-PLATER » Dept. C-403 
259 Strader Avenue Cincinnati 26, Ohio 


approved 


training 


EFRIGERATION | 
AIR CONDITIONING 


MODERN SHOP TRAINING 


TRAIN WHERE THE ARMY TRAINED 
IN THE SHOP OR AT HOME 


This new, fast growing industry 
trained inen now! It's fascinating 
easy to learn in our Dig ahops-— or train at 
home on Special assignments and finish with 
practical intensive shop training, G.I, ap- 
roved for home Study. too, Same course anil 
nstructors from Army Training program at- 
tests the thoroughness and professional level 
of this long established institute in modern 
refrigeration and air conditioning. 


Pa 


needs Š, 


work — 
STUDY AT 
HOME IN YOUR 
SPARE TIME 
FINISH IN OUR 
BIG SHOPS 


BY DOING—WORK 
ON REAL MACHINES 


Proven training methods and 
expert instructors tet vou into the 
heart of this work immediately, 
Work wih tools on actual machines 
right from the start, It's practical, 
interesting and it gives you the 
'UiMnow-how'' and the  ''know. 


LEARN 


gives you vital 
information on CTI approved training. 


why"! that distinguishes CTI 
graduates in the field today, In- 
TR = I vestigate this opportunity now! 
Sie EA : i ; Certificates issued, 
BIG 16 PAGE BOOK OF VITAL INFORMATION 
Tells you the true facts . . . 


Commercial Trades Institute, Dept, 5-27 
209 W. Jackson Blvd., Chicago 6, Ill. 


| Without obligation. please send me the facts, Let 
me judge for myself the opportunities and post-war 
security this training offers, 


O Check here if interested in GI training. 


IN YOUR 
SPARE 
TIME 

AT HOME 


NUnmB Lua COE AR RECURSUS ECCO CC CON C 
PR OR Vu 4x E-mm uS." REA ee REN CEN RE BG 
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TRAIN NOW. 


MOST COMPLETE TRAINING 
PROGRAM OF ITS KIND 


This old established shop training or- 
ganization inaugurates a new all inclusive 
training program in advanced auto me- 
IGNITION chanics and modern Body and Fender 

work. Big. modern, fullv equipped shop 
CARBURETION and expert instructors get you into prac- 
tical do-it-yourself training immediately. 
TRANSMISSION Low tuition fee. Veterans. ask for G.I." 
| Bulletin. Write todav for free Booklet 


EIC, ETC... ERORI = 
Chicago MOTIVE TRADES Institute 
DIV. COMMERCIAL TRADES INSTITUTE 
1400 W. GREENLEAF AVE. * CHICAGO 40, 


i 


Splendid salaries, vacations, pension when retired. Write today 
for detalls of low priced home-study practice tests for Gov't 
Veterans get preference. Ozment School, 94, St. Louis, Mo. 


AMAZING MYSTERY 


startles Everybody. 


ENGINE OVERHAUL 
REPAIR SERVICE 
TROUBLE SHOOTING 


ILL. 


With this Electronic 
ution you can make | 
suur own Telephone— | 


Amplitier-Detectiphone. Attach this button to plece of | 
curdhoard—transmit conversation to another room. Mu- 
sic also transmitted to distant places. Most interesting 
electrical apparatus ever discovered. Enables you to 
perform hundreds of experlments. So tiny it can be 
cancealed in dozens of places. A Pre-War Product. 
Electronic Button including 6000 word instruction book- 
let with 50 illustrated experiments postpaid only $1.00. 


Electronic Products Company, Saint Charies, lil. 
REFRIGERATION 


Service Manual. Learn it at home. Your 
big opportunity! Covers domestic and com- 
mercial systems. Construction, operation, in- 
stallation, adjustment, testing. trouble shoot- 
ing.replacement, repair, etc, Also refrigeration 
applied to alr conditioning. 300 pages, fully 
illustrated, clearly written. 

Only $2. 5 postpald. Money back guarantee. 

MODERN TECHNICAL BOOK CO 

d Dept. MSP 55 West 42nd St. New varie 18. 
= Ali books technics, farming, homecraft, sports, etc. Free Catalogue. 


Your Own — — — — 


JALARM CLOC KS 


New, practical home course. Just out. 

Save money ong 
Easy if ou 
Details FRE 


mT 


. interesting hobby— profitable too. 
doing your own repairing at home. 
know how. Price now only $1.00. 
Send postcard. 


THIES JEWELRY STORE, Genoa 5, Illinois 


EYE- | 
GLASSES 


BY MAIL 
16 Days Trial 


Write Today for Free Gitalog; Send no | Money 
ADVANCE SPECTACLE COMPANY 
537 South Dearborn Street, Dept. SP-7. Chicago, Illinois 


SET UP YOUR OWN BUSINESS 


new A.B.T. Challenger , 


Everyone likes to handle a pistol— 
constant play — enormous returns, 


sau, PRICE 
Write For Quantity Prices 
JOBBERS WANTED 995.00 


| Rake Coin Machine Exchange 
609 Spring Garden Street, Philadelphia 23, Pa. 


you 


FOR THE FIRST TIME 
A HOME COURSE 


DETROIT INSTITUTE OF 
AUTOMOBILE STYLING 


Dept. 6-S, 5533 Woodward Avenue, Detroit, Michigan 
Operated by the Harley Earl Corporation 


DETROIT 


BE À HIGHLY-PAID 
AUTO STYLIST 


LEARN AT HOME. The era of 


new-style cars throws the doors of 
unlimited opportunity wide open for 
automobile stylists. Now you canlearn 
this highly-paid fascinating profession 
in your own home, from schooling that 
comes right from the heart of the in- 
dustry itself —dynomic Detroit. 


This home study course is personally directed 

by Harley J. Earl, responsible for the styling 

of 20 million cars here and abroad. This course 

is scientifically planned and fully tested. 

plains techniques in creating tomorrow's cars for 
one of the "big three". 


It ex- 


Each project you study and submit gets detailed, 


frank evaluation by men who know. You get the 
sincere help and advice of a staff of outstanding 
designers currently working on top car styling. 
E. limited number of self-starting talent students 
can be accepted for this only recognized auto- 
styling course anywhere. Write at once for free 


full. particulars. 


PLASTICS 


Turn Your Handiwork into: Handsome Profits = 


NEW LOW PRICES ON 
LUCITE, MASKED SHEET 
1/16” thick x 12" x 12”. 


Price—each ... 1.50 
Y" thick x 12" x 12". 
Price—each memis 1.90 
3/16" thick x 12" x 12". 
Price—each ...... 2.35 


14" thick x 12" x l9". 


Price—each bob KE | 


CATALIN EXPERIMENTAL 
ASST. 


Small pieces of rod, sheet, tube, 
castings suitable for jewelry, 
buttons, pins, etc. Polish bril- 
Hantly. Many colors in each Ib, 
Prio per 1b... 91.00 

BE ses aren 4.50 


IRL FILM, 36 inches wide. 
Tough durable plastic film ideal 
for raincoats, gun covers, tents, 
aprons and many other projects. 
Colors: clear, green, red, blue. 
Price per yard... $ .75 
xh c! MMC 3.50 


Colors ivory, butterscotch. 


ACRYLO COLD DIP DYES 
Will permanently color Lucite, 
Plexiglas, Acetate. Easy to use. 
Instructions with each bottle, 
Colors: red, blue, yellow, gold, 
shell, emerald, amethyst, am- 
ber, brown, orange. 

8 oz. bolle... — .——— 4 75 
PARKER KALON SEL 
TAPPING DRIVE SCREWS 
TYPE U ALL SIZES IN 
STOCK 


ACRYLO TRANSPARENT 
PLASTIC CEMENT 
The fastest setting cement for 
Lucite or l'lexiglas. 
8 oz. bottle... — — GF .75 


POLYSTYRENE 
ROUND ROD 
Thermoplastic material clear as 
glass and suitable for many 


things. 
14" dia. x 48"._.......$ .14 each 
14" dia. x 36" aeS .24 each 


14" dia. x 72".......$ .46 each 


VINYL THIN TUBING 
About the diameter of spag- 
hetti. Six brilliant colors, 
Tough, durable and fine for 
braiding and weaving. Colors: 
red, yellow, blue, green, white 
and black. | 
Price per running foot... $ .03 
Minimum quantity sold 25 feet, 


VIMEUE, PERNTIS 


XVire intua Jastie glazing. 
Transmits ultra violet light and 
is ideal for partitions, green 
houses, sun porches, etc. 36" 
wide--any length. 

Price per square foot. $ .14 


Newest Materials 


Big: Selections 
Quick Delivery 


LEAROK POLISHING 
COMPOSITION No. 884 
Used by professional fabricat- 
ors. The ideal polishing bar for 

Lucite and Plexiglas, 
135; Büro stc Au 5.2 


LIGHTWEIGHT 
HAWD HEAT SEALER 
For sealing vinyl film. Thermo- 

statically controlled. 
I'rice—esch .....— $8.50 


LUCITE AND PLEXIGLAS 
EXPERIMENTAL 
ASSORTMENT 
Each piece fully masked. This 
material suitable for jewelry, 
pins, small projects, No piece 

under 10 sq. inches. 
Price per 1b... im. $1.00 
D I odds rcd: $4.50 


VINYL PAT. PLASTIC ,.018 

Gleaming plastic film that will 
not crack or peel. Ideal for 
ladies handbags, belts, camera 
Dust. wallets. Colors black and 


15" x 22" sheets.. 1.70 
30" x 22" sheets... 3.25 


COLORED ACETATE 
SHEET .030 
Colors available — red, green, 
blue, black. 


20" x 25” each... $1.85 
20" x 50"—Ae—each.. $3.60 


HOW TO ORDER: List items selected. Total up cost prices, Add 10% 


for postage. Excess postage 


will be promptly refunded. Mail your 


order today. GUARANTEE: If after 5 days you are not completely 
satisfied. return order for full price_ refund. 


BERTON PLASTICS INC. 


19-21 WEST 2ist ST., NEW YORK 10, N.Y. 


ABRASIVE paren 
Silicon Carbide I’aper made by 
Minnesota Mini Fast-cut- 
ting, fine grits. Ideal for a 
plastics. 

Grit No. 600—090" x 11" sheet 
Price—each nrc .10 
Grit No. 360—9" x 11" sheet 
Price—each ..——— —  —$ tD 
Dozen sheets ... 51.00 

CELLULOSE ACETATE 
SHEET .02 

Clear transparent. Fine for dis» 
play boxes, photo albums, draft- 
ing Instruments, 

Sheet size 20" x 95" —. ——.' $1.35 
Sheet size 20" x 50"... $2.50 
CATALIN LAMP CASTING 
Hollow square cylinder 2-15/16" 
x 2-5/16" x 10!4" long. Wall 
thickness— 14". You can make 
a gorgeous lamp from this cyl- 
inder in one evening. Simply 
add base. Colors: Mottled or- 

ange and mottled wine. 
Price—each ....— $2.15 
CATALIN SQUARE AND 

ROUND ROD ASST. 
Many colors and no rod under 
E in length. Sold by the TET 

er Lo MEN UM ae Se ES 

PHOSPHORESCENT 

PIGMENTS . 
Dry pigments to mix your own 
phosphorescent paints and inks. 
Thousands of uses. Colors: 
green and blue. 
1 oz. jar. $ .50 
M ae c—— 85 


GIANT CATALOG 


' Offer includes 
SEND Free Manual 


lO? on Plastics 


5o Fabrication. 
Tells you how to saw, 
drill, rout, form, ma- 
chine. A money- 
maker guide! 


| 


ul 
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ü E^ f 
= STEADY WORK e SECURITY e HIGH PAY 

Prepare yourself now for this fascinating high-grade 
occupation. You can earn while óc learn. This UP- 
TO-DATE COURSE IN HOROLOGY shows you how 
| to get the practical workin nd eve you need for 
big-time success. THOR SELF -INSTRUC- 
TION TRAINING in American and Swiss watches, 
clocks,etc. Interesting LEARN- BY-DOING teaching 
method makes lessons easy. No previous experience 
necessary. Watchmaking is BASIC TRAIN] NG for 
many scientific and mechanical precision jobs, Amaz- 

. ing low price. Satisfaction or money-back guarantee. 
4 Get into this fast-growing field NOW... big oppor- 


| tunities. Mail coupon for free information. 


LOCKSMITHING & Key Making 


Practical modern coursefor self-instruction. How to picklocks,de-code, 
make masterkeys, repair,inastall,gervice, ete., etc, For carpenter, fix- it 
shop, service station operator, hardware dealer, gunsmith, mechanic, 
home-owner, 53 easy illu strated lessons. Mail coupon for free details. 


Practical ELECTRICITY 


Quick course for men who demand how-to-do-it practical facts. Covera 
house-wiring, generators, storage batteries, telephones,lighting equip- 
ment, telegraphy, w welding, ete. bolesson3 at su rprisinglylow rice. Sat- 
isfaction wuaranteed. Mail coupon below for completeinteresting details. 


SHORT-CUT Mathematics 


How to be a ‘master mind!" This 2-in-1 self-study course teaches how 
tojuggle figures, dobaffling tricks with numbers. Alsoteaches practical 
mechanics.. „for every technically minded man who wanta to get ahead. 
Used by stage magicians, expert accountants, ete, Only $1. See coupon. 


FREE! 


109: BOOK! Mail this Now 


NELSON CO., Dept. 2G01 321 S. Wabash Ave., Chicago 5, Ill. 


E Please send me — free and without obligution—bi,y illustrated Success- | 
Catalog containing complete information about subject (subjects ) checked 

| below. (No salesman will cull;, s | 

| .. Watch & Clock Repairing, -j Practical Electricity | 

E Locksmithing & Key making G ;Short-Cut Mathematics 

L.A HIRE an E Er dem hA M Ee REA ac — ay Rs da Ro c i 


I BALTIMORE 2. MD. 
Evarvthing ln rep ze 
ámatruamentis : free 


Drums-Guitars 


y ot V. 
$1.50, $2, $2.90 


Order Now! 


TO $300 ON YOUR 
SIGNATURE ONLY 


« e « OR YOUR OWN SECURITY 


| 9 PERSONAL INTERVIEW] 
CO-SIGNERS NEEDED 
WAGE ASSIGNMENTS 


To salaried people - men or women « married or single. 
You mail the application to us « we mail the money to 
you. QUICK - CONVENIENT - CONFIDENTIAL. Satisfaction 
guaranteed. In our 20th year of installment financing, 


EB X MERCHANTS INVESTMENT CO. E 
E 819-H Ist Natl. Bk. Bldg., Omaha, Nebr. Er 
Bg At no charge or obligation, send information for BM 


T a loan of $ to be repaid at $ per mo. g 
E NAME m 
B ADDRESS — - 
E cm STATE E 
B occupation E 
"PTTAPCPPTTTTTTTTTTTTTT 


THREE wonderful new opportunities for your own big money- 
making business — regardless of your age, sex, or previous 
experience! 


1. LIQUID MARBLE. Make beautiful artificial Marble Slabs. 
Pour from liquid state. Glazed or unglazed. This marble may be 
mottled, veined, multi-colored or left in original snow-white 
state. The color is ac tually a part of the marble! Does not fade 
or Wear away. Liquid Marble is unsurpassed on kitchen or bath- 
room walls, Easy to make and install, 


2. PLASTIC FLOORING. May be made in any color or combina- 
tion af colors, Gives a lifetime of wear. Dustproof, Soundproof, 
Verminproof. Resilient to the tread. Lay out solid from wall to 
wall or in pattern design of various shaped blocks. 


3. FLEXIBLE MOLDS. For plaster casting. Make your own 
moulds for few cents each. $1.00 in riw materials will make 
up to 325.00 worth of finished goods. We furnish names of 
buyers. Write now for FREE information about our BIG THREE 
money-making opportunities! Get in on busy seuson just start- 
ing. Send penny postcard or letter. No obligation. 


COMPO-TEX, Box. 786-G, ST. LOUIS 1, MO. 


ACCOUNTING 


STUDY AT HOME for C.P.A, and BIG PAY Accounting 
opportunities with 42 vear old school, No previous 
training needed, EARUM furnished, EASY PAYMENTS, 
Send for FREE ROOK 

MacCORMAC EXTENSION SCHOOL 
Dept, 7-C, 1170 E. 63rd St., Chicago 37, HI. 


GET INTO CARTOONING! 


. Learn to cartoon! Big pay! Easy, enjoyable work! Car- 
toon Course, Gag Course, Anatomy Course & Business | 
Course full of plans, markets, ideas, Drawing set and 
criticisms, AI! one low nrice. Rush card for detniis. 
Hartman Studios, 2776 California Court, Lincoln 1, Nebr. 


"ipArewrsm 


CA TRADE MARKS = 
a C., Pie Attorneys Since 1875 


Write for Free Book and "Certification of Invention" form 


| 427 SNOW BUILDING, WASHINGTON 1, D. C. 


RID YOUR SKIN 


PSO RIASI S SÍ a oi pieren, IM 


affected parts of ‘bod without shame. Let 
Derm-k bring you satisfying relief. Not an olnt- 
ment, Stainless, Easily applied, Also excellent 
for DRY ECZEMA. SEND NO MONEY, Rush name 
and address for amazing facts and Special KO 
RISK OFFER, It costs nothing to tind out what 
Derm-K can do for you, Send postal dag Carter-Howell Labora- 
tory, 457 Schenectady Ave., Dept. M-18, Brooklyn 3, N. Y. 


Iis FUN to do 
MAGIC 


Amaze—Mystify—Entertain. Be popular, En- 
joy this fascinating hobby. Only 10c brings you 
our famous Catalog No. 25 of 500 tricks con- 
taining the latest in magic for pocket, parlor, 


: iv.) stage. Over 25 years in business. We ship 
E as ELEME everywhere. Send 10c today. 
VEMM. Lo DOUGLAS MAGICLAND, 
mn GICL LH ND 
ux Dept. S, Dallas 1, Texas 


"SWISS WATCHES $8.50 


Wear 10 Days at Our Risk! 


Swiss made watches are renowned for accurate time- 
keeping. This men’s watch has a sturdy, finely- 
constructed chrome case, an open figure dial, genuine 
leather strap. SEND NO MONEY! Just pay postman 
for WristWateh $8.50 plus few cents postage and 10545 
Federal excise tax. Wear for 10 days on our money- 
hack if not satisfied guarantee! Hush orders today 
—supply is limited. UNITED PRODUCTS CO., 
7941 S. Halsted, Dept. MM -405, Chicago 20, lil. 


START YOUR OWN 
REFRIGERATOR 
REPAIR SHOP: 


ER A'TION and AIR- CONDI ^ IONING equip- 
ment. You can start your own shop with as little 
as $50 worth of tools. We show vou how. Qur 
practical, shop-tested home-training prepares you 
quickly and easily during your spare time, for a 
job or your own business in this fast-growing profit- 


able industry. Send for FREE BOOKLE T today. 
No obligation. 


MECHANICS TRAINING SCHOOL 
7217 S. Broadway, Dept. S-7, Los Angeles 3 


INVENTING 


F O R If you have an inventive turn of mind, 


write for free 28-page booklet explain- 
ing how the Institute of American In- 
Vy ventors is helping inventors pre-test 
PROFIT! the profit possibilities of proposed de- 
vices to fill today’s unprecedented de- 

mand for new inventions, 

INSTITUTE OF AMERICAN INVENTORS 

Dept. 3, 1926 Eye St, atl Washington 6, D. C. 


OFFERS LOW COST 
LIFE INSURANCE 


Postal Life offers $2000. in Protection for $1.78 
monthly (age 21). Other Ages in Proportion 


THIS PREMIUM HALF PERMANENT RATE 


NEW YORK, Saturday. Postal Life of New York, unique 
among the important Old Line, Legal Reserve Life Insurance 
Companies, is again offering this special modified policy, 
already owned by thousands of American families. You pay 
half the permanent rate until the 5th year; as little as 89c 
per $1000.00 of Solid Protection at age 21. You pay only $1.13 
per $1000, at 30; $1.56 monthly at 40; proportionate amounts 
at other ages. At these low rates, $1500. is the minimum 
amount that can be offered. 


For your convenience we print below a coupon form that 
can be clipped out and sent to Postal Life in New York. Full 
information, rates, etc., will be sent to you promptly. There 
is no obligation to buy but we advise immediate action. Life 
Insurance is vital to your future and your family’s welfare. 
Postal Life Insurance Company, 511 Fifth Avenue, New 
York 17, New York. 


Postal Life Insurance Company 
511 Fifth Ave., Dept. M-596, New York 17, N. Y. 


| 
| 
| Mail me complete information about your 
i 
i 


low-cost Modified ‘‘4"’ Policy at my age. 


Aer ex ^g; 
eS We Send You ae Kit of Seoplies 


7 h Silk Screen Processed signs & displays needed every- 
M fi TAN where. A lucrative future for you in the great ad- 
SN Gud vertising boom. Easy to do—quick to learn—you may 

| p 


IName SPREE ELAS SPREE RRR E E CEE eee ee oe 


make more than course costs before it's completed. 
BOOKLET with 3-color Silk Screen Processed 

: - | Cover and samples sent FREE. ... Write now, 

| A High Profit Business | California Screen Process, Dept. PS.746, 
~or a Thrilling Hobby | 2810 S. Spaulding, Los Angeles l6, Calit 


Don’t Buy Ap paratus - 


BUY GOOD 'HEARING! : 


Investigate the “ATOMEER", believed the world's smal- 

lest and lightest single-uni! hearing instrument — Full 

Power—51l/^ Octave range—no separate battery pack— 

Audiometrically Fitted. Write today for information. | 
THE MAICO COMPANY, INC. 

Dept. 707 Maico Building Minneapolis 1, Minn. 


WITH GOOD INVENTIONS 


Should write us without delay for FREE BOOKLET. Protective Dis- 
closure Form and facts about The Inventor's Most Logical Markets. 
Patented, Unpatented inventions, all kinds. Cash, Royalty, needed by 
specific manufacturers. If your invention is for gale. write today for 
full particulars. A Post-Card will do! Address: 


THE INVENTION REPORTER 
4c- 11106 South Longwood Drive . Chicago 43, Illinois 


PATENT YOUR IDEAS FAT | 
SEND FOR FREE BOOK =p 1 TENT 
Written by Farmer Member Examining Corps (1922- 24) U.S. a PATE 


CARL MILLER, Registered Patent Attorney 
Former Member Examining Corps U. S. Patent Office 


Woolworth Bldg., Dept. 76-C, New York — Band Bidg., Dept. 76-C, Washingten, D. C 


* GET ON ^UNCLE SAM'S” PAYROLL * 


Say You Saw It 


In Popular Science 


$1506 TO $2650 FIRST YEAR 
Veterans Get Special Preference 


Railway Postal Clerks—Mail Carriers— Mail eC RANKLIM INET. Dast: bii cae NY, || 
(^1 _ P, : __ Re TES P € | 31., . S-8l, EF | r 4. N. Y. 
Clerks Patrol Inspectors Storekeeper ra Gentlemen: Rush to me, without charge, 32 page book with list of U. 8. 


Gaugers—Positions at Washington. D.C. Government big paid positions. Advise me also regarding salaries, hours, 
Ete | Pa work, vacations, etc. Tell me how to qualify for a position. 
3 ex | 
= ; £ Lj BIIB. viai baba ddan mur uogum dace TTITITTIIIITIMILIIIITIIIIIIITIIIIIT BERE NNERRSSERREENTZETFEE amamaSsaTudnsdEZEARRRREENEEEEEGEBGARRRGN 
32-Page Civil Service Book FREE a AddTT AMMEERNNNENRERERNEERNENERNNERNERRENNNEENNEEREEREEEEEENEEEEEEMEMEMEMEMEMEM Sees eee ee FPP Te Gd. 


Gert THIS COMPREHENSIVE, PRACTICAL 
KNOWLEDGE of Plastics — materials, designing, 
molding, fabricating, laminating, testing, etc. 
Plastics Institute's course can be of great value to 
you in obtaining the kind of a position you want 


in this growing industry. Send forfree booklet now! 
Approved for Veterans 


INDUSTRIES TECHNICAL INSTITUTE 


NEW YORK CHICAGO LOS ANGELES 
| 122 East 42nd St. 221 M.LaSalle St. 1601 5. Western Ave. 


| PLASTICS INDUSTRIES TECHNICAL INSTITUTE 
Dept. PS6-7,1601 S. Western Ave., Los Angeles 6, Calif. 


| NAME 


| ADDRESS 
Eos m — IIO — a: 


| [ ] Veterans: Check for special information. 
CO lf under 18: Check for special booklet. 


200 PI EC ASSORTMENT 


ass'td., Grinding wheels with FOR INDUSTRY & HOME SHOP 
such amous names as NOR- "a 
TON—CARBURUNDUM, etc. WAR SURPLUS ps ALL NEW 
Cut off wheels ass'td. sizes 
Felt polishing wheels ass'td. 
sizes 1 to 2 inch 
Round steel brushes with 
handles—ass'td. widths 
Abrasive cloth cones ass'td, 
sizes and grits 
Rotary files finest high speed 
steel 
Mounted grinding points 
ass'td, on La” shank 
0 3-inch ' round crocus cloths 
Paper abrasive disks 7/g 
2 Steel Mandrills 3/32 and 14 
Felt Bobs square & pointed 


GRINDING KIT 


200 piece com- 
plete assortment 
at sensationally 
low price of . 
$6.95 postpaid in 
U.S. Rush check 
or money order 
today. 


nae Low ; 
ER MUN 
TOTEM S em 


"6» GROBAN SUPPLY CO. 


Rs CH 1522 S. Michigan Ave. 
U.S.A. Dept. S, Chicago 5, Ill. 


Collect U. S. Army 
Shoulder Patches 


An interesting, fascinating 
hobby. From 20c to 50c each. 
Master set of 400 patches— 
| $97.50. Ase | 
sortments $1, $5, $10, $25, 
$50. Official patches available 
for evory major Army and Air 
Corps Unit. Send $1 for sample 
selection of patches and PATCH 
CATALOGUE. Orders from 
Conoda—odd 20%. 


SPRINGER'S 


486 Sen Froncisco Street 
EL PASÓ, TEXAS 


REFRIGERATION 


BECOME A 
SERVICE 
EXPERT 


and 


AIR CONDITIONING 


* Now, not "next week,'' is the time to start training 
* for atop-pay job in this vital field. A drastic shortage 
Millions of Older : of trained service experts exists. Many thousands 
Units Need Expert e more will be needed for big post-war expansion 
Service, Big After- > caused by new industrial uses. Train NOW to get 
the-War Expansion = your pick of best jobs. We will give you the practical 
Will Create Even 3$ training you need. For 2 years we trained men and 
More Opportunities $$ ‘women for the Army and Navy only, in fine-precision 
PP : aircraft instrument work. So our methods must be 
Approved for . right. Common schooling is all you need. Our unique 
Vete oa " œo system makes everything easy to grasp. You can 
fpe G.I. s train at home and in our big Chicago shops. Write 

Training * for full facts TODAY, without obligation. 

.* 


INDUSTRIAL TRAINING INSTITUTE 


2150 Lawrence Avenue, Dept. P2T, Chicago 25, Illinois 


© SMOKE IN BED? 


DON'T -—Unless you use the sensationally new 6 in1 ClG- 
SMOKER. Designed scientifically for SAFE-CLEAN- 
FILTERED cigarette smoking. SEE the cig BURN inside 
this miracle, Durable silverglas creation. It combines a 
Holder-Filter-Fire Shield-Ash Guard-Smoke Cooler and 
Automatic Snuffer. PREVENTS- fires, burns, ash mess, 
accidents and irritating harmful smoking. It's wind 
proof. New thrills in smoking—nothing else like if. 


Sample Cig-Smoker 
100 Filters-Prepaid $1.00 A Guarantecd Product 


Agents, Dealers Pat. & Mfr.—SAFE-GARD MFG. CO. 
Exporters, Write 22 Perry-Payne Bidg., Cleveland 13, Ohio 


p T DISNEY Films! 


WYour own Little Theatre 


MICKEY MOUSE 
VIEWER 
ond No.1 § 


Film Strip 


A world of fun for everyone. A peek thru the lens brings 
back the magical charm of the famous WALT DISNEY 
film hits. 16 actual scenes in every film strip, in thrilling, 
original color, each strip a condensed version of its orig- 
inal on the screen. 

E [] Please send me a GIFT SET for only $3.95. 

* CHICKEN LITTLE Ane | (Please send me o MICKEY MOUSE, VIEWER with 


s, TORTOISE DUCKLING, eg No. 1 film strip for only $1.00. 

e. TUE pen AND [] Please send me Individual Film Strips checked by 
^ THE PIED Pe TOUCH number for only 25c each. 

9, THE i HIAWATHA Remittance enclosed for $ 

n ne POINTER, e anon FILM STRIPS AT your emet tr 

vi. DOPOD wt FOR A m Price I CRAFTSMEN'S GUILD 


Dept. PS-7, 6916 Romaine Street, Hollywood 38, Calif. 


ICELESS ICE! 
Refrigeration without Ice or Electricity. 


Instructions, 25c. 
DUFFY CO., Box 523D, COVINGTON, KY. 


) BREATHEASY 


IS SINING RELIEF 


THOUSANDS OF SUFFERERS 
FROM THE SYMPTOMS OF 


ASTHMA 


OF NON- CARDIAC NATURE 


AND HAY FEVER 
THE MODERN INHALANT METHOD 
SOLD ON MONEY-BACK GUARANTEE 


"CAUTION Reod literature — Write l 
thoroughly and use only as Fer information 
directed Today! 


 BRERHTHERSY 


Write to Dept. PS 


BREATHEASY DISTRIBUTORS, INC. 
65 Cedar Street, Seattle 1, Wash. 


“JACKPOT” 


Great fun-maker for recrea- 
tion room or club. Soon pays 
for itself. Fully automatic 
payout, three reels, with all 
the usual winning combina- 
tions . . . . cherries, lemons, 
Plums, etc. Double jackpot. 
Set for 60% payout to the 
layer, 40*c profit for the 
ouse. Guaranteed to satisfy or 
money back. Rugged lifetime 
p construction. Ht. 18% in. 
Takes space only 1414 x 11% in. CHOICE OF 1¢, 5¢, 
10¢, or 25¢ PLAY. Shpg. wt. 47 lbs. Send $50.00 
deposit, balance C.O.D. Express F.O.B. Chicago. 


— delivery. . Each, $ 198. 00 


Webbe os DISTRIBUTING COMPANY 


6 SOUTH KEDZIE AVENUE - CHICAGO 12, ILLINOIS 


the HELICOPTER 


Looms big in tomorrow's transportation problems. The 
American Helicopter Association, founded to further 
Helicopter mechanical advancements and promote Heli- 
copter industrial and individual interests, offers many un- 
usual benefits to its members. Send 25c for details and 
application. 


AMERICAN HELICOPTER ASSOCIATION 
Dept. PS7, Suite 923, 600 S. Michigan Ave., Chicago 5, III. 


Get diei QUICK l DRAFTI NG 


TRITT RI E Geta better job with more pay and pleas- 
Until Y 6 ant working conditions Get into Draft- 
ntil You Gef a ing—where all products start. I will train 
| | you a ome—gfive you experience—on 
600D PAY JOB the same kind of jobs you will do with 
TEVE TNEI E the best paying firms. I furnish instru- 
KI i G ments, and all equipment when you start. 
WORKIN Write today for vital facts and FREE 
| Ok, Give age. 
TOOLS Book, G E 
Engineer Dobe, Div. 27, Libertyville, Ill. 


YOUR ELECTRIC DRILL 


Has 100 Other Uses 
when used with K-Jax 1-2-3 Line 


1. for Wood and Metal Sawing. 2. for Metal Shearing. 
eb. for Riveting-Chiseling and Drilling holes in concrete. 


Write for illustrated circular #5 
K-JAX, P.O. BOX 3044, DALLAS, TEXAS 


Learn this easy, money making business fion nationally 
recognized consultant, Small investment; perpetual market. 
For free details writ8 Joseph B? Kushner, B.S, Ch.E., Metal 
finishing Consultant Stroudsburg, Pennsylvania, R.D, 3K 


pe" 350 CUTS PER MINUTE 
Make money sawing wood. Use Ottawa—fastest cutting. Cuts 
large, small logs easiest way. Fells trees. One man operates. 
Thousands in use. Built tolast with heavy, stiff saw blade. Pos- 
itive safety clutch control: uses power take-off any tractor. 


OTTAWA MFG. CO., D701 Forest Ave., Ottawa, Kan. 


INFORMATION 


Experimentors, Inventors, 
Writers, Students, Teachers 


l Qualitative and Quantitative Content Analysis of Samples and 
Products, 


2 Complete Physical and Chemical Laboratory Testing Facilities 
Available. 


Formulas and Processes Furnished and Described for as little 
as One Dollar 


Where-to-buy-it Service, One Dollar per Article for Names and 
Addresses of Three Guaranteed Suppliers nearest you. 


Problems Worked Out and Quest:ons Answered by Experi- 
enced Technicians and Engineers in Fields of Aeronautical, 
Chemical, Civil, Electrical, Marine, and Mechanical Engineering 
= - + Agriculture, Carpentry, Geography, History. Languages, 
Translations, Music, Photography, Sports, and Welding. 


Our Large Staff of Advisors and Engineers at Your Service 


hinmiodians Low Cost Estimates Free 
of Charge & Without any Obligation 


WRITE, GIVING COMPLETE DETAILS 


Information Research Institute 
Three Concord Road . Pittsburgh 21, Penna. 


AUDELS Carpenters 
and Builders Gvides 
/ JJJ 4vols.56 


inside Trade Information 
for Carpenters, Builders, Join- 
ers, Building Mechanics and 
all Woodworkers. These 
Guides give you the short-cut 
nstructions that you want— 
including new methoda, ideas 
solutions, plans, aystema and 
money saving suggestions. An 
easy progressive course for the 
apprentice and student. A 
practical daily helper and 
nick Reference for the master 
worker. Carpenters every- 
where are using these Guides 
asa He'ping Hand to Easier 
Work, getter Work and Bet- 
ter Pay. To get this assist- 
Sake 1o youre Ai rimpi oue 
nand mail the J. 

inside Trade Information Ons PON below, 


How to use the steel square—Ilow to file and set 
eaws—How to build furniture— How to use a 
mitre box—How to use the chalk line—How to use 
rules and scalea—H ow to make joints—Carpenters 
arithmetic—Solving mensuration problemsa—Es- 
timating strength of timbers—How to set girders 
and ailla—How to frame houses and roofsa—How to 
estimate costs—How to build houses, barns, gar- 
ages, bungalows, etc.—How to read and draw 
plans—Drawing up specifications—How to ex- 
cavate-—liow to use settings 12, 13 and 17 on the 
eteel aquare— How to build hoists and acaffolds— 
skylights—How to build stairs—How to put on 
interior trim—How to hang doors—How to lath— 
lay floors—How to paint 


THEO. AUDEL & CO., 49 W. 23rd St., New York City 


Mail Audels Carpenters and Builders Guides, 4 vols.. on 7 days’ free trial. Tf O.K. 
I will remit $1 in 7 days, and $1 menthly until $6 i» paid. Otherwise I will return them. 
No obligation unless I am satisfied, 


Name. . ee oe eo ee eT eee ee eee Tee eee eee eee 
Pig! ere re rer rrr Try Tere eT rey a aT Tee eT TT TTT TT YTIIIIITTTTTTITTTIITTTT, 
Occupation. [Er ggg. SERCH SPCC STAKES TAC SCEPC CCP PRP ee 


Employed By. seseccacseentevenaae ———————— — PBM. 
JULY 
1946 43 


Mone TENIS 


PRISMS 
Build 
your own 
periscope 
i with a 
: pair of these tank 
risms—look over the heads o 
PEDE. etc, Slightly soiled 
and scuffed but optically per. 
fect. Measures 6 5/16 x 27g 
x 1 11/16 inches, Shipping 
welrht 2 lbs, c 
R-234 —Price, each 


Of jargons With taped 
seams. Metal rods and bars 
included. Covers cot or 
hammock. Brand new. 


BACH....... P4299 
‘CAVALRY SPURS 


Üonnins. si S "Tun H P L U S U.S. ARMY COTS 


bone i ' = Brand new Army cots, Hard- 
ween AND HUNDREDS OF OTHER EXE: 
-—— brass. - j i i canvas, Fore, Gone nS 
Sm ; to 27x nches, Will 
“94102, Pair..98c goce 

A103 Spur straps support 1000 pounds, Fits in 


mosquito tent listed above. 
four... 50c Wet, 25 lbs. $ .95 
232— Each s a Box 


Regular U.S. Government issue Can- 


ARMY MESS KITS teens, Plastic screw top chained to 
BANDOLEERS body. Slightly used. 
of fine Al 17 — Metal Body. s» è ëi m B a W B X 69c 
heavy A118—Plastic Body.......... 69c 
khaki. Ai03— Canteen Covers, New. Ea, 69e a m 
=| =e LA. A119— Canteen Covers. Used. Ea. 350 PUP TENTS 
w ith 
i T of durable, brown canvas. 
snap Regulation Army Used, but in good condi- 
button fasteners. Mess Kits, Ideal tion, Fine for campers. 
Fine for hunters, | for campers, boy GI BELTS outdoorsmen. boy scouts, 
campers, boy scouts, scouts, etc. = ae etc. Grand Xmas gift for 
etc., also for shop work Slightly used but b Of heavy canvas web- children, Wet. 5 Ibs, 
in carrying small parts, ete. Material [| guaranteed per- DRE: Masa e a A-100 Tent $3 oS 
| alone is worth thi : esent ; : e, cnapeon muerte. z Tu 
s price fect, Two pieces, Eyelets all around. ally... ls 
11 Pocket 2 Pocket Folding handle. H | Vard, but guaran- A-110 Tent. New $7.95 
Type No. 49c Type No. 29c A-116— "Hia ds" tee A-101 Ropes, wooden poles 
129 EACH 110 EACH al ll [245 Ti | A-131—Each SC | andstakes tor 
above, Per set....$1.00 
AMMUNITION BOX 7-LB. EXPERIMENTER PARIS ASSORT. HEAD NETS 
Fine for storing valuables, carry. ===, A gold mine’? —  — Real protection from in- 
ing lunches, etc, Of heavy gauge@ 2 m M for the radio serv- Acala, ete Pita Over bat. 


iceman, Hundreds 
of valuable radio 

, new radar 
and electronic 
parts and  sub- 
assemblies, coils, 
resistors, trim- 
ming condensers, 
— worth many 


McCLELLAN times this low 
ARMY SADDLES 


A130R—7 LBS. 
Brand new!  McClellan 


$1.79 
model saddles, Top grade 1 


cowhide with hair girth. i 
MICROPHONE BUTTON 


i fender and 12 inch seat, 
Has straps for blanket roll Brand new! For ex = 

(T | periments in radio, 
id plist knapsack, Buckles, $ | 95 electronics and other electrical ap- 
gun mot and sabre loops. paratus, Used in telephone, amplifier 
A splendid value, and detectaphone work. Diameter 
A-145-— Each Bo BOB 5 ES OR b Wo 21 inches, ew. ; 

AS Z—EACH......2»»»22 c 


7Tlox1l1*rx4 inches, Fireproof. 
Hinged lid with folding handle, 
Olive drab finish. Used, but 
| edect. Shipping wt. 4 lbs, 
EACH... esee eee C 


Draw string In net, 
Celluloid window. For 
campers, fisher- 

men, etc. 

ASO9. ONLY.. C 


SATCHEL POUCH 


Heavy canvas pouch, Ideal for toting 
lunches, shopping, books, etc, Has 

, three 11 x 12 
inch pockets. 
Brand new, guar- 
anteed perfect. 
Has oversize flap 
with single 
strap fasten- 
ers, A113— 


98c 


27 LENSES, 
ALL NEW, PER- 
FECT, For ex- 
perimentalwork 
in optics, Con- 
sists of 27 pre- 
cision ground 
and polished 
prisms and lens elements in assorted 
diameters and focal lengths, Big 
variety, positive, negatives, etc, Ac- 


tual value over $100. 90 
A519—27 PIECES. š $7.95 


AUXILIARY GUN SIGHT 


Auxillary Gun Sight 
| with mounting plate. 
Consists of bull's eye 
and point, hinged to 
fold down. Shipping 


A262 racn... MO C 


RADIO HEAD PHONES 


Extremely sensitive with 
4000 ohms resistance, Brand 
new and fully guaranteed, 
With moisture-proof cord 
and phone plug, A splendid 
value for the radio service- 
man and experimenters. 


A108—PAIH...4.-22»2-229* [ | 
New gupersensitive phones. A-108— Pair $5.95 


ANTENNA UNITS 


Antenna Coupling unit. 
Eliminates radio static. 
24 and improves reception 


SADDLE BAGS 


Made of finest top grain leath- 
er, Hivet reinforced seams, 
Bottom and side gussets, Each 
canvas lined bag measures 12x 
13 inches, Fine for motorcy- 
clists, May be separated to 
make two duffle bags. Used, 


but perfect, A151— $6. 95 
ERCGh....... j 


SHIPS LANTERN 


Purchased from the Navy. Stands 
or 4 inches high, 87", inches wide, 
heavy sheet metal. Windproof 
a. Mounts on any wall. 
Burns oll--may be wired for electric- 
ity. All new, 
m. & - 
h 


iG} on all types of radio 
d &ets, Worth much more, 


Wet fn 637 62 Q5 
LIFE Leg BELTS | ORDER DIRECT FROM THIS AD 


Right from | values galore! Hundreds of hard-to-find items for home, shop 
. the invasion | and outdoors. Make remittances by money-order, bank draft 
Babeaches.ton- f or personal check. Send 25€o deposit on C.O.D. orders. No 

ic? sists of two | C.O.D.'s on orders for less than $5.00. Include sufficient 
la m Pairchambers. f postage on ER arcel-post orders—any overage will be promptly 
May be in- § refunded. ll quotations F.O.B. Chicago. Used items and 
ated auto- J materials are guaranteed serviceable and as described. Your 
matically with *'sparklet' cartridges [ money back if not more than satisfied. 


Justable in waist size, one air cham. | BIG ILLUSTRATED CATALOG FREE 


ber guaranteed air tight— other may Mh 
need a tire patch, All belts are used s 746 
and slightly soiled—but a bargain at | 5 spe PaT 
this low price. í 509 So. State St. 
No. 1261 $ 

| FOGG 6 ican oe eee ee ee j 1.00 | | 


CHICAGO 5, ILL. 
4 POPULAR 
44 


SCIENCE 


RUBBER BOAT 


Purchased from U.S. Gov't. Has 5 
man or 1000 pound capacity. Used 
but guaranteed perfect. Furnished 
complete with pump for inflating and 
oars. Shipping wht, 


No. O21 — Each. ETT $49.50 


et no ; 


PS LE TNE 


ER Classiied 


3m Opportuni ties 


— save Pone 


Classified Ads only 50c per word per insertion, payable in advance. Mini- 
\ -b mum ad 10 words. To be included in August issue copy should be in our 
EN | office by July 3rd. August issue on sale August 1st. 


Beginning with the October 1946 issue prices will be increased to 55c per word per insertion, payable 
in advance. Minimum ad 10 words. White space $3.25 per line. 


POPULAR SCIENCE MONTHLY—351 FOURTH AVE.—NEW YORK CITY 10 


1 ADVICE 


DRUNKENNESS Is a disease which re- 

sponds to treatment. Medical skill plus 
human sympathy prove successful with 
liquor and drug cases. 60 years experience. 
Write for free booklet. P. 
Keeley Institute, Dwight, IU. 


INTELLIGENCE Test, 
complete $1.00. Rutherford 
School, Box 347, Long Beach 1, Calif 


WORRIED, Troubled, Afraid? Get help 

now! Bring your problem to The Counselor. 
Confidential. oe Fee $1.00. P.O. Lox 
508, Chicago 90, Ill è 
INFORMATION for single people by Human 

Relation Consultant. University Graduate. 
Dr. B. Long, Box 275, Los Angeles 53, Calif. 


TO The Sick: «y itascience’’—Drugless 

healing through the spoken word. Speak 
your ills away. Write for free details. 
Cedric S. Moore, 1313 S. Union, Kokomo, 
Indiana. i 


ADVERTISING 


ADVERTISING Service—For men going in 

business, Put our experience in merchan- 
dising and advertising back of your prod- 
ucts. Write Van De Mark, 1107 Times Star 
Bidg., Cincinnati 2. 


SPEEDY mailing, 500,000 classitied names 

and addresses on stickers, Classified Per- 
sonal Adv., 7 Chestnut St., Waterloo, N.Y. 
24 WORDS in tit Weeklies $4.96. J. Dar- 
nell, 730 Hays, Jackson, Tenn. 


Write for mail-order rate 
sheet “P. LeGrand Adr. Agcy., (Estaüb- 
lished 1923) Floral Park, N.Y. 
ADVERTISE  Profitably: $20.00 reaches 

5. e 000 Sunday newspaper readers with 
94-word ad. Newspaper, magazine, mailing- 
list ratebook free. Chicago Advertising 


Agency, 20-PS West Jackson, Chicago 4, 


GUARANTEED Successful mailorder letters, 

literature, campaign created and written, 
Famous for famous results! Investigate! 
Finkle Advertising Agency, 120135 South 
Ogden, Los Angeles 35. | 
ADVERTISE: 324 words, 40 Newspapers 

$3.50. List Free. Advertising Bureau, 
4515-P Cottage Grove, Chicago 15. 
"HOW To Write Advertising," absolutely 

free! Dudley Bunn, 126-PS Lexington 
Ave., New York 16 


25 WORDS 32,000 Readers $2.00 Magazines 
20e, Renick, Holland 3, New York. 
SAVE Money on magazine advertising. Write 
for rare folder. The E. J. Eller Adver- 
tising Agency, Dept. 10, 803 Curtis 5t., 
Albany 6, Calif. 


AGENTS WANTED 
VISITING Gift, Houseware, varlety stores? 


Get our special catalog Cedo Sales Service, 
1165 Broadway, N.YX.C. 


M. Nelson, The , 


correction, analysis, 
PEPPER 


poca m 


€ oe LT] 


Business Silvering mirrors, 
reflectors, — bicycles, 
bathroom fixtures, ete, by late meth. No 
tanks or shop required, outfit furnished. 
Free Booklet, Gunmetal Co., Ave. G. De- 
eatur, I Illinois. 


LICK .After-war lass; 

nessa: home, offiee, 
“Collection of 127 Tester Plans’’ free. 
Co., 220 Grand St., New York. 


GOOD Paying 
plating  uuteparts, 


Start own busi- 
Booklet describing 
Elite 


FREE Water and our concentrates makes 
flavors, lotions, shampoos. 72 products, 
labels, battles furnished. Qua le o, F-20030 


Russell, Detroit. 


FREE! Latest issue Opportunity Magazine, 
Salesmun's Guide. Inspiring, constrict- 
tive. Shows how to carn money selling for 
others or in your own business. Hundreds 
postwur opportunities, Send name and de- 
scribe what you have sold or are selling. 
Illustrated copy sent Free. Opportunity 
Magazine, 620 N. Michigan, Dept, 18, Chi- 
Caso 1l, ll. 
90e PROFIT each $1 sale. 
mothproofin:: sulution to 
etores, acrents, Experience 


Sell permanent 
housewives, 
unnecessary. 


Postal brings details. Kinford, Wayne 4, 
Penna. : — 
MAGIC cleaner aml laundry soup deal, 
 ]lotter than a_tirecracker. — Biz profits. 
Sample Free, Uw, 5007 Irving Park, 
Chicago, a AUTE EU AENEIS EGER 
JUST Out! History of World War 1, Iure 

volume. Popular price. — Authentie text, 


Official Photographs. Biz protits. Hiverside 
ook 


Co., Iowa Falls, Ia. 

START Your Own Dusiness on our capital. 

Always your own boss, Hundreds average 
$6,000 to $25,000 annual sales year after 
year. We supply stocks, equipment on 
credit. 200 home necessities. Selling ex- 
perience unnecessary to start. Wonderful 
opportunity to own pleasant, profitable 
business hacked by world wide Industry. 
Write Rawleigh Co., Dept. G-U-PSC, Free- 
port, Ill. Somn 
SELL Greeting Cards, Display Signs, Pir- 

tures, Books, Novelties. Biz Profits. Rul- 


letin Free, Elfco, 452 North Wells, Chi- 

cago 10 

GOLD  Laequereél Window Sign Letters. 
New Foils—Styles—Absolutely Beautiful. 

Free Samples. Atlas, 3544 W. 19th St. 

Chicago. 


FAMOUS Picture —four colors, 500,000) solil. 
Permanent opportunity, State experience. 
Sample print Free. Our Flag Sales Corp., 

Dent. C-104 f, Excelsior Springs, Mo. 


SELL, full, purt time. Individualized belt 

buckles, tie holders, cap badges. Tho- 
sand emblems, Service plaques. New light- 
ning adding machines. Details. Hook-Fast, 
PS, Roanoke, Va. 


100% PROFIT on famous popular Pines | 
Birthday, Christmas, and all-orcasion — 


Greeting Cards, Wonderful 12 to 24 Card 
boxed assortments sell on sight for $1.00. 
Write today for ag gat and 
Bonus Distributor’s Plan, S, Pines, Box 32, 
Flushing, N. Y. 


Extra | 


SELL full, part time, Individualized belts, 

buckles, cap badges, tie holders. Thou- 
samd emblems. Every veteran prospect. Fast 
profits. Repeats, Write today special outfit 
it T Huvk-Fast, PS Box 1425 Providence, 


EXCELLENT &Lleline for Printing Bales- 
men. Decalcomania Name Plates in small 
quantities. Also, make money ‘applying 
Initials on Automobiles. Free mples. 
"Eako", X-161, Bost (18), Mass. 


CHRISTMAS Cards, Arents Wanted—21 
DeLuxe Box Asst. Also 3 Box Asats. with 

name printed, A. D. p Co., 38 
(TO4dway, New York 13, 


LUMINOUS pictures that = in the dark. 

Large manufacturer wants factory repre- 
sentatives; womdlerful new item: fast seller: 
freo sample. Madison Mills, 303 Fourth 
Ave, N.YX.C. 


IT'S easy to make zo spare-time money. 

Send for our free plan on how to make 
$5.00 to 515.00 a week in your spare time 
hy taking orders for 
Outdoor Life. No selling experience required. 


Turn extra hours into extra dollars. Write: 
Manager of Agents, Popular Science Pub- 
Joo Fourth Ave, New York 


lishing Co., 
1 N.Y. 


Á ua = 


SILVER Plating Liquid. Simply Rub-On 

with a cloth. Cleans, Silverplates, Polishes, 
one rubbing. Puts on genuine 1000 Fine 
Silverplate. Renews silverplated ware like 
new. Silverplates onto brass, copper, bronze, 
ete. Lasting finish, won't come off. Sales 
representatives wanted, Details free. Nu- 
Process Products, Dept. 233, Aurora, Illinois. 


paisa ols Caticlan ara athe he bia eerie ht Macca Lu 
IMMEDIATE Profits! Take orders for new 
amazingly beautiful life-time 

Plastic Keproductions of any pictures, snap- 
shot or negative. Nuill a profitable full or 
part-time Business without investment. Write 
for details today. Gotham Products Co., 
as A, 215 E. 119th St, New York 
ul ate De 


MAKE Money in your spare time! Helps 

Furnished. Easy Sales. Voluntary peat 
orders, Liberal commissions. Send for Free 
Wholesale Price List Today! Write Me- 
Gregor Magazine Agency, Dept. PS-6, 
Mount Morris, HI. 


BIG bargains for biz profits. Over 100 sen- 
sational values, Men's usel suits $2.00, 

pants 335c, topeouts *1.25, overcoats 

shoes 20e, Experience unnecessary. 

wholesale catalog, Superior, 1250-FA, px 

ferson, Chicago 7. 


AGENTS—200^- profit selling genuine gold 

window letters; stores and offices. Free 
samples. Metallic Letter Co., 437 N. Clark, 
Chicago. 


WRITE today for prices on our Tonics, 
Herbs,  Linimenta, Ointments, ‘Tablets, 

Soaps, Vitamins in Liquid or Tablet oed 

Anything and everything you need at 


prices, Celtonsa Medicine Co., 1016 Central 
Ave. Cincinnati 2, Ohio, Dept. P.S. 

JULY 
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Popular Science and 


CHRISTMAS Cards. Earn Bic Money. Take 

orders galore from friends. 24 exquisite 
folders with name $1.25. Free samples 10 
designs. America’s Fastest Selling 21 
Christmas Folder box. Costs 50e. Sells $1. 
Request samples toduy. Sunshine Art, Dept. 
N, 115 Fulton St., New York City. 


BIG Commissions—sclling to stores celuloid 
Pricing Tickets, metal shelf moulding. To 


restaurants, menu covers, Signs. C. Pricing 
Press, 124 ‘White St. New York 13, N.Y. 


SELL “Petite Picture Notes,’’ Something 
really different in greeting cards, Sample 
free. Dunbar Cards, New Brunswick 21, 


DEADLY Judo—Fiercest fighting tech- 

nique. Complete course (155 Photo- 
graphs.) Particulars free. Variety House, 
Box 46-AE, Wall Station, A NYC N. Y.C. 


200 MONEY Making Deals. ils. Plans, Kare 
formulas. Schemes. Folio Free.  Formico 

Co,, Box 572, Dayton, Ohio, 

PICTURES For Framing. Samples and 
Lists lUe. Curtis, Box 1916-D, Denver 1, 

Colorado. 


Insert 5 Agents Wanted Ex ai nut dU. ey 


SELL Suntan and other lotions, Exclusive 

territory. Permanent connection, Excel- 
lent sideline luiü'^ profit Lonny Fair, 53 
State, Boston, Muss. | 


—— iR 


EVERYDAY Cards. Make $5.00 with every 

ten $1.00 assortments you sell. Also 
fancy note paper and Everyday Wrappings. 
Send for samples today. Howard 1. Bilis, 
Dept. PS-7, Pitman, N. J. 


2^ FIRE Extinguisher sells wholsale or 
direct. "'Fire killer", Zone 1, Syracuse, 


HARMONICAS, 215,50, $19.80 dozen, Har- 
monica Wholesales, 11 E. Centre Street, 
Baltimore 2, Md. 


95 WAYS to make money with . Luminous 
Paint (Shines in dark). Send 23e for 

profitable folio and luminous color sample. 

Lite-Saver, 91D, Saybrook, Connecticut, 


Bé oo Year Round Lifetime Business, sell 
eryday necessities to stores, institu- 
tions," industrial plants, homes, ete. — Easy 
repeats. Excellent profits. Great cooperi- 
tion, Become territory distributor. Investi- 
gate. Lytle Supply Co., Ave. 12, Fredericks- 
burg, Ohio. 
AUTHENTIC reference—Listory World War 
II. Over thousand pages Agents Sele bata De- 
tails dime. Clark, Box 515, Schenectady, X. X. 


McDOWELL gasoline saving vacuum super- 
charger greatest invention in wears, more 

speed, power, saves zasoline motors waste, 

self addressed stamped envelope for pamplilet, 

expect surprise, $7.50 only until granted raise. 

Dres Co., 2000 NE. Union, Portland 12, 
re, 


CIGARETTE Lighters, Table andl pocket 
models. Sample ga, 50. ue DLR: Lib- 


WONDER Silver Plating ] Liquid. Applied 

with cloth. Deposits permanent silter- 
plate on all silverware, brass, bronze, zine 
ete. Good carded item for stores, Wonder- 


ful demonstration. Big Profits. Full details 


by mail Wonder eee 1365. Broad- 
way, New York I, á | 
AGENTS, Distri butb rs, and Saleswomen: 


Highest commissions, noncompetitive field, 
Free details. M. E. M. Specialties, 3044 
Jackson, Dept. 55, Chicago 12, Ili. 


START own mail order business. Write 
" ps Punch, 1529 Grace, Cincinnati 
$ io. 


AGENTS — Distributors — Build profitable 

lifetime business with fast-selling house- 
hold necessity. repeater. Beaver 
Products, 4620-N St. Clair, Cleveland 5, Ohio. 


CLEAR-VU on windshields, eyeglasses, mir- 
rors stops forging. Gives sparkling clear 
vislon in fog, mist, rain, steam. Agents send 
50e for introductory offer,  Currier's Dis- 
tributing Co, 2602 Boston, San Diego 2, 
Calif. 
POWER Mower — Cuts—trims. 
Dealers. Farm, Products, 
celsior Springs, Mo. 


Agents— 
M-2014, Er- 


POPULAR 
AG SCIENCE 


showing 12"x16" Service Honor 
Retails $1.00. Costs 25c. Sample loc. 
lions salable. Burns Čo., Johnstown, Fenna. 


FASTER selling magic cleaner. Write for 
agency. Teco, $19 Emerson, N., Minneap- 
olis, Minn. 


WITHOUT capital or investment become a 

manufacturer's agent or representative. 
Methods of receiving lines and companies to 
represent, with details of operation furnished 
in complete digest postpaid for $2.00. Vimar 


Co., 026 Andrus Bldg., Minneapolis 2, Minn. 


EARN $100.00 a week selling Flourescent 
Lighting Equipment, 2 


promptly. J. G. Sloan, 401 E. Reeves St., 


tomers name imprinted. Your profit 4c. 
Free l'ortfolios. Also Box assortments sell 
for $1.00. Your profit 50c. Elmeraft Co., 
5950 5S. Western, Chicago 38, Ill. 


SELL Electric Testers—Neon Bulb, two 

needle point terminals tests Electric Irons, 
Toasters, Spark Vlugs and Cuables—Fuses, 
Armatures, Condensers, ete.—Hadio  Fre- 
quency, Grids, Circuits. Hundred Uses. Send 
ote for saumple—One dozen:on handsome dis- 
play card $5.00. Gulf Sales Co., 226 Carondelet 
Ste New Orleans 12, La. 


WOULD you pay 3'r--first $350 made? 

Color-illustrated book “500 Odd Successful 
Enterprises'" free! Proven! Work at home, 
office, Expect something Du Pacific, 262 
Drake, New Rochelle, N. Y 


—— e 
SEW extra money plan, Up to 10047 profit 

showing friends unusual Personal Christmas 
cards, Box assortments, Gift Wrappings, 
Humorous, All Occasion, Birthdays, Social 
Notes, Personalized Stationery. Extra bonus. 
Request Free 50 for $1. 25 for $1, 25 for 
51.95 name imprinted Christmas Cards and 
Personalized Stationery folder. Special Offer, 
Thomas Terry Studies, 220 Union Ave., 
Westfield, Muss. 


"UTWELVE-In-One'' ‘Tool, 


See Bishop ad 
Machinery Page 54, j 


AIR CONDITIONING 
& HEATING 


DEALERS and Installation men to sell and 

install gas conversion — burners. 
profits, Peerless 4220, Sheridan, 
6, Nebr, 


4 NEW WRITERS needed to rewrite ideas in 


news-pupers, magazine and books. Splendid 
opportunity to "break into’’ 
ing field. May bring you up to $5.00 per hour 
spare time. Experience unnecessary. Write 
today for Free details. No obligation. Post- 
card will do. Comfort Press, Inc., 210-R S. 
Seventh St., St. Louis, Mo. 


AMERICAN POLICE 
JIU JITSU 
LEARN Scientitie Jitsu Defense Technique, 


Powerful Took 200 Photographs. $1.00. 
Koran, 1932-SA, New York &. 


=} 


8 ANTIQUES, RELICS, 
INDIAN GOODS 
SWORDS, rapiers, daggers, pistols, armor; 


illustrated catalog. ade, 
86015 Lexington Are., N. Y. 


GUNS, Coins, Minerals, Relics, lamps. List 
10c. Saulsbury, Spicer, Minn. 


Robert Abels, 


4 perfect tiny bird arrowheads. $1.00. 
List Free.  Lear's, Box 6569, Galveston, 
Texas, 


BIG Illustrated Catalog. Guns, swords, 
Japanese and Nazi Helics, cartridges, 50e. 
Bellport Gun Shop, Dept. A, Bellport, N. Y. 


ee cascos c P P mm mcm 


445 ANTIQUE Firearms; 5,000 Bargains: 

Rifles, Coins, Fossils, Cartridges, Carbines, 
Indian Relics, Antiques, Minerals, Flintlocks, 
Swords. Catalocue—Photographs 250. Heike, 
Wenona, ill. 


10 AUTHORS SERVICE 


I WANT New Writers to cash hundreds of 
checks for $1 to $100, offered euch month. 


vious experience necessary. 
details, No obligation, Saunders M. 
mings, Box 609-5, Colorado Springs, Colo. 


WIN fame, success, security writing short 

stories, newspaper features.  Easy-to-learn 
eourse shows you how. Exclusive details 
yours for a penny postal. Writer's Institute, 
4-P So. loth St., Philadelphia 2, Pa. 


pa 


1 ARCH SUPPORTS 


BIG Profits Manufacture custom arch sup- 


ports. Julis Corsen, 2638 Geyer, St. 
Louis 4, Mo. . 
12 AUTOMOBILES 


DUALTONE custom built twin muftler Bets, 


pressure giving increased gas mileage and 
horsepower, Designed for deep 
tones, instructions included. $20.00. 
single mufflers fur all cars. Dualtone Mufflers, 
2036B India St., San Diego 1, Cal. 


FREE 1916 List Photos, Racing cars, driv- 
__ers, Photographer, Midland Park, i 


SCOOTER-Car! A two passenger, three 

wheeled, motorized light seooter-car. Use 
second hand material. — Easily built.  Ef- 
ficient. Fun. Also, inexpensive, easily con- 
stricted two passenger midget ‘‘Jeep’’. De- 
tailed working plans for Both. only $1.00, 
Universal, 2671 Algonquin, Toledo 6, Ohio. 


BUILD speedy Midget track racer from cast- 
off parts! Plans, specifications, construction 


information, $1.00. Motor Supply, Box 
1682-CS, Toledo, Ohio, 
CUSTOMIZE your automobile, Ilustrated 


new restyling ideas, instructions, specific 
model changes by simple : 
Speedwheel, Box 722-C, Arcadia, California. 


"500 MILE” Indianapolis Automible Racing 
Book, i 


Indianapolis rare 
pages, over 1000 illustrations, 
photographs describe foreign, Amreican rac- 
ing automobiles. Photographs world’s fa- 
mous drivers, View in your arm chair 
every mile of every event at 10c a race 
average cost. Complete book Postpaid $3.50, 
De Luxe Edition bound attractive red Du 
Pont  Fabrikoid $5.00. Limited number 
availuible — — hurry! c mer, Dept. 
1172, 2126 W. Pico, Los Angeles 8 , Calif. 


RACING car fuel concentrate UIDCr ETE 
. gasoline for all cars. More power, speed 
$1.00 pint, Free speed equipment literature, 
Lee Motorcraft, 1112- B. Great Northern Bldg., 
Chicago 4, Ill, 


AUTOMOBILE Racing Book. Fifth Edition 
—hevised. Tells how to build dirt tracks 


bodies, frames, engines. Records, super- 
chargers, rules, formula, plans, stock con- 
versions, roadster racing, fast Fords. $1.00 


postpaid; $1.15 C.O.D. Ray Kuns Depart- 
ment 274, Madisonville, Cincinnati, Ohio. 


SEE our ad under motorcycles for midget 
car and motorscooter bargains. Midget 
Motors Directory, Athens, Ohio. 


DUALTONE Twin Muffler Sets for Fords and 

Mercurys, instructions included $20.00. Re- 
Placement Mufflers all automobiles, 
quoted on request. 


and horsepower. Has deep mellow 
Three inch chrom tailpipe extension $3.00. 
Duaitone Mufflers, 26366 India St, San 
Dierzo (1), Calif. 


13 AUTO SUPPLIES 
& EQUIPMENT 


——————MMÓRMM— Ma 
HAVING Car Trouble? New, Used, guaran- 

teed auto, truck parts save money. 'Trans- 
mission specialists. Describe needs: imme- 
Victory, 2930!4 No. Western, 


b— —— ———— P ——— a a NN 
BUG Bereens:— For Car, Truck or Tractor. 

Prewar Made. Highest Quality. State. 
Make. Year Model $1.25 value, 50c each. 
Postpaid. Allen Co., Clinton, Mo. 


POPULAR SCIENCE TUNITIES 


AUTO parts for all autos and trurks. 

Trans, motors, differentials, fenders, 
rarburetors, Also Body Parts. Security Auto 
and Truck Parts, 1941 BP Eddy, Chicago 13. 
ATR Compreseor outfits, complete with 

quart size spray guns, less motors. Use 
your own 34 Horse Power Motor Limited 
Quantity. Write for details, Box 172, North 
End Station, Detroit 2. Michigan. 


GRILLES for most all ears. — Meyers Auto 
Parts, 820 Dryades, New Orleans, La. 


1946 SUPERIGNITIONITER starting, pep, 
mileage. EG Mfg, 35r, East 149, 

AN. YY. Qu. 

MUFFLER manual Convert easily to Holly- 
woad, Laguna, Westwood, duals, ete, In- 

eludes construction details, regulations dia- 

grama. Postpaid $1. Mellotone, Box 723C, 

Arcadia, Calif. 


n————— — EEELLLLLLO LCIQSILEAIREÉIIZSSLEUCÀLIEOEOILEIILELEIISUnEEEELZXOAZAA]OEZEOZCZEESE 
1000 MOTORISTS Needed to make gas sav- 

ing test, Up to 30*- savings. For trial 
test offer write Vacu-matic Carburetor Co., 
TH17-1281 Ww. _ State St., Wauwatosa, Wis. 


OIL Pumping  Mleturs —Hieoulit Back to 
Normal without Ring Job, Write for 
Particulars. Joe Mullner, Box 3102, I, St. 


Paul Minn. 


CARBURETOR repair kits containing all 
the essential parts for completely rebuild- 
ing a specific carburetor, Over 400 kits 
available. Carburetor Service, 000-D La- 
Prairie, Ferndale 20, Mich. 


GRILLES fi for r all car cars, Lowest prices. Nw acner 
Grille Co., Bernville, Route #2, Pa. 


VETERANS’ World War M Bronze Auto 

2mblem. Same as your lapel button. $1.00 
—We piy postage. Emblematie, Dept. “T”, 
T6414 Garden St., Hartford, Conn. 


14 AUTO TRAILERS 


BUILD youd own Trailer! Save Money! 

Have every feature you want! Plana for 
House, Sport, Camp aml Utility trailers, 
Catalog describing 9 models 10e, — (15e in 
Canada and overseas). — Jim Dandy, Box 
125-B, Wausau, Wisconsin. 


15 AVIATION 


AIRPLANES, gliders,  crackups, located 

everywhere, some probably near yo. Send 
95e for Directory giving owner's price, name 
and address, (356 by first class mail). Used 
Aireraft Directory, Athens, Ohio. 


PROPELLEIS-—Correct size, any motor. 
Airliner 3 blade, shorter diameter, lower 
center position. better thrust, for ‘sieds, 


boats. Tilustrated literature. 
conversions 0c. Standard <Aerocraft, Ft. 
Worth, Texas. 


CUBS, Waros, Taylorcrafts, Aeroncas-—7125 
d Big «catalog, 250, 


bargains. Some are ‘‘easy to repair" crack- 
ups. National, Box 1682-CsS, Toledo, Ohio. 


TET Propulsion Experiments. New Principle 

to Drive Boats, Bicycles, model helicopters. 
Cireular on plans. Rush name. Houston 
Maupin, Tipp City 54, Ohio. 


JET Propulsion Enthusiasts! It's here! "Genu- 

ine rocket propulsion for models. Tested! 
Proven! Not theoretical! Booklet containing 
enmplete plans, instructions, illustrations, 
$2.00, or circular free. Murwood Co., 3083 E. 
92, Seattle 5, Wash. 


PILOT Log Pooks $1.00, Clear Dore $2.40 
| gal., Thinner $1.70, Combination Oil Fuel 

essure Gage & Distance Thermometer $9.75, 
Suction Gage $2.50, Electric Relays 29.50, 
Afffomatic Pilot Follow-Up Controls $2.95, 
iquid Hubber 3 cans $1.00, Pitch Bank In- 
leators $2.95, Aircraft Altimeter 8000 meters 
2.95, Aircraft Spark Plugs 18 m/m. $1.00, 
erything new, guaranteed, 90% off cost. Air 
ansportation, Mineola, N. Y. 


IRPLANES--Used $125 up. Engines, wings, 
Darts. Send 25e for list. Aircraft, 2300 
W. Flagler, Miami 35. Fla. 


ROPELLER RS for 1 for ice-snow sleds, Air hoats. 
x uirtus 5c. Banks Propellers, R. F. D. 
(, Ft. Worth, Texas. 


— M -—— 0 ———M—— n ——M—— 


ET T'ropulsion rircular sent builders, bikes, 
aeroplanes, J. BHyruim, Buffalo, Okla. 


- E ONUS C C E m dá À——  ————JÀÁáÀ s 
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18 BLUEPRINTS AND PLANS _ 


HOW To Buil] A Box Kite. Complete 
Plains, instructions, 25e stamps or coins, 
Zeis, 128 Lesley, Rockford, IIL 
TOY Plans with photograpls—hbuild Doll 
Cradle and Bed, Animated Circus Wind- 
mil.  Electro-maznet Derrick, Full Seale. 
Fully detailed, 50e each $1.00 for all. Fro- 
duction Engineering, 408 City Hall Bldg., 
Rockford, IM. 
“BLUEPRINT Reading Made Easy" —ready 
reference book for reading any type blue- 
print. S06 pages, 464 pictures, Formerly 
$8.05, now only 31.85. Popular Science, 
Dept. 76-C, 355 ith Ave., New York 10, N.Y. 
VETERAN Homes! | Particulars Free, Hale, 
^41 Huss Bldg., San Francisco 4, Calif. 


19 | BOATS, 
OUTBOARD MOTORS, ETC, 
FULL size, cut to shape bout patterns, 


blueprints. — 1 135—358 feet. Illustrated 
“Build a Boat” catalog. 10c (coin). "'How 
ín Build Boats book, $1.00. Cleveland 


Boat Dlueprint Co.. Dept. A-77, Cleveland, 
Ohio. 


MARINE I'uwer—Easily convert any Ford 
and Jeep motor 
with Osco parts and kitz. 
logue 253e (roim, Osco Motors Corp., 2020 
EUM. Orleans St., Dept. D, Philadelphia 
Poe i. 
FORD Marine Conversions. — C€atsloz Ive. 
Lehman Manufacturing Co., Dept. A 
Newark 2, N. d. 


SAILS for Ice 


- 


Boats, Skates, Yachts, 

Canoes, Canvas for recovering boats. Car- 
hide eyes carbide. Alan-Clarke Co, %6 
Chambers, N, Y. C. £s 


GET one of ‘cae marvelous inflatable Rubber 

Boats! 2 man capacity $19.00. Mae West" 
inflatable type Life Preserver, light weight, 
worn 4s vest, Easily inflated, $2.00 Postpaid. 
Other bargains. M & E Marine Supply Co., 
Dept. G. P.O. Box 601, Camden, New Jersey. 


INBOARD marine motors, conversions, supe 


Plies. Catalog on request. Stokes Marine 
Supply, Coldwater, Michigan. 


he 


ü BODY-BUILDING 


COURSES 

BAK-BELLS,. Dumbbells. Exercise  equip- 
ment, Courses, Special offers! Free book- 

let. Good Barbell Co.. Reading, Pa. 


ul 


BARBELLS, Dumbells, Extra plates. Write, 


— Burzo, 1008 Grandview, I Dallas "Texas. 
BARBELLS! Catalog! Hur Barbell Co., 


319 Orient Way, Lyndhurst, N. J. 


22 BOOKS, 
PERIODICALS, ETC. 


EDUCATIONAL Books sold cheaply or rented 
for small fee. Books bought. Money back 

guarantee, 4,000 Bargains. Catalog Free, 

(Courtes Bought). Lee Mountain, Pisgah, 
aDam:. 


MAGAZINES {bark dated)—foreign,  do- 

mestic, arts, Books, booklets, subscrip- 
tions,  pin-ups, ete, Catalog  10c. (re- 
Cicerone’s, 863 First Ave, New 
York 17, New York, 


BIG Profits Taking Subscriptions For AI 

marazines, Agents’ (Confidential Catalog 
listing over 2500 periodicals and complete 
starting supplies Free. Pines Subscription 
Agency, Flushing, NX. XY. 


GOOD “Ured” selt-instrucetion educational 
books on all subjects bought, sold, rented, 
exchanged. Satisfaction guaranteed. Com- 
plete information and 100-pagce illustrated 
bargain catalog Free! Write—Nelson Co., 
Chicago 3. 


LOOKS 


, (out-of-print, new, used) quickly 

supplied. many 35e bargains. ; 
Mid-West Book Service, 18870 Marx Are. 
Detroit 3, Michigan. 


"RADIO For The  Millions'' — practical 
book. Complete instructions for building 
TR radios, phonozraphs, 
pages, 6518 pictures, DeLuxe edition, $1.95. 
Popular Science, Dept. 76-C, 2523 4th Avg- 


nue, New York 10. N., Y 


other sets. 192 


WHAT Every Mason wants. We hare Ma- 

sonic books for Blue Lodge, Chapter, 
Commandery Seottish Rite and shrine, 
Qur rituals are used the world over, Send 
for our free catalog of books and rituals 
for Masons, Odd Fellows, Knights of Cu- 
lumbus, ete, Eza A. Cook, Publisher, Int., 
P.U. Box 796-KMY, Chicago 90, Ill 


“FIX It Yourself'—home repair book, How 

to fix appliances, furniture, plumbing, 
ete, 256 pages, 163 pictures. $1.19. Popular 
Science, Dept, 76-C, 355 dth Avenue, New 
York 10, NM. X. 


ADULT Tooks, Catalog and Sample, 10e. 
Oudeman, Box 1lsiu, Cleveland 6, Ohio. 
ADULT Books, 25e Five—31,06! Free Book- 
alogues! Hirsch, Spring Valley 3, N.Y. 


FREE  Booklet—The Truth About Jesus. 
oni C. Meck, P. 0. Dox 512, Baltimore 


GLAMOUR Photographs, Sample 10e. Bar- 
ringer, 1212 Lilac Place, Los Angeles 26, 
ü 


NATIONAL Geographic — Maraines, 
1946. <Any issue, Periodical 
Box 327-5, Swarthmore, Penna. 


TRADE Magaines. Current single copies. 

Choose from 747 publications—all fields. 
Free price-list. Commercial Engraving Pub- 
ee Co., 948 N. Ritter, Indianapolis 1, 
ndiana. 


READ the Scientific Forum, new Pacific 

Coast blmonthly magazine, for discussion 
of electronic, atomic, gravitational  prob- 
lems, ete, Two sample copies $1. 1621 South 
Grand, Los Angeles 15, Calif. 


“WHOLESALE Catalog and Directory" 10er. 
Bargains Galore. Roy Staffer, 96144 
NM. Jefferson, Indianapolis 1, Indiana, 


BOOKFINDERS! (Scarre, nut -of-print, 
unusual books) Quicekiy supplied. Seni 


wants, Clifton, Box 1377 Ps, Beverly Hills, 
Calif. 


GET into Business! Built vour own lawn 

mower sharpener for £15.10. Equals $200.00 
machine, plins aml — instructions SLL 
Lorenz, 2291 N. Soth St. Milwaukee 10, 


Wis. 


"Y LOVE Ruthhellat’’ intimate confessions 
(Famous Sansierhi Diary)—original pri- 
vately published) #5 book now reprinted in 
handy deluxe picturesque edition, price only 
“1.0 postpaid, Make this excitingly beauti- 
ful book your secret treasure! Send dollar 
talay and we will include contidential reading 
list of “Lonely dionr Books", Poets Art 
Presa, a09- ho Palisades s Park | li; M. 


OPERATE Magazine Coguhser iption 
wholesale catalog, complete supplies, 272w. 
Cassell Publishers Service, Westfield, N, J 


BOOKS You'll Prize 


rine! Catalog Free. Carldon. 
Box 6to-C, Ann Arbor, Michigan. 


JOIN new Technical Book (luh—free! Mem- 

bers receive current literature, guidance 
on all book problems, premiums. No obliga- 
tion, <All technical, scientific, homecraft. 
farming, sports, ete. Spevify subject for 
free information, Modern Technical Book Co., 
Dept. Mis, 55 W. 42nd St, New York 1s. 


nunica pid io ere beets e ae at dais cum i 


FREE! Copy of “The Western Socialist'", 
27 Dock Square, Boston 8, Mass. 


—Üe— ri À 


BUY Wholesale Thousand Articles. Catalog. 

Directory, Other Valuable Information. 10e. 
Latshaw, Sunnyside -C, Indianapolis, Ind. _ 
FREE! Your Own Personal Library, Free! 

Amazing new Directory lists hundreds of 
books, courses, ete,, all free for the asking! 
Only $1.00. Also, ''Personal Sureess Dook'' 
Free! Landry, Hox am Hyde Park Station, 
Los Angeles 43, Calif. 


“30,000 JOB And Business Opportunities In 
Alaska''—Hased on two years” Alaskan er- 
perience, this 15,000-word copyrighted report 
gives latest facts on Fur Farming, Mining. 
Agriculture, Lumbering, Transportation, Com- 
mercial Fishing, Construction, Business Op- 
portunities, Special section on climate, home 
steading, mineral resources, rights, ete. 
Private firms and Government projects listed— 
tells How, When, Where to apply. $1. Return 
for refund in 7 days if not satisfied. Paclfic 
Industrial Research Bureau, Dept. 2€, 907 
Terminal Sales Tds.. Porthind 5, Oregon, 


JULY 
1946 Å] 


a iu 


POPULAR 


SCIENCE OPPORTUNITIES 


"100,000 POST-WAR Jobs Abroad." South 

America, China, India, Burma, Japan, 
Russia Malaya, How, When and Where to 
Apply. U. S. participation in world recon- 
struction and trade demands thousands of 
American-trained mechanics. salesmen, tech- 
nicians, engineers, foremen, laborers and busi- 


ness representatives—every trade needed. Our | 


15,000-word copyrighted report — compiled 
from business, professional and government 
sources — lists over 200 big U. S. firms with 
foreign interests, gives job information, salary 
brackets, contract tips, application letters, 
passport information climatic conditions, etc. 
—-everything needed for your immediate appli- 
cation. $1.00. Return for refund in 7 days if 
not satisfied. Pacific Industrial Research Bu- 
reau, 907-D Terminal Sales Bldg., Portland 5, 
Oregon. 


REVEALING—Importunt—Sex-Truths—Au- 
thoritative — Adult-Book — Illustrated 50c, 
Kogan, 1082-SB, New York 8. 


ap eg Export Sales Co., 2084 First 
, New York 29, M. Y. Over-issue popu- 
Magazines and Pocket-Size 
Screens, Fashions Pictorials, 
Pulps and many others, Export 


Comic, 
Romances, 


* 


"A Manual For Men." Modern, unusual 

Physical Development, Mental Control sys- 
tem to create New Vital Personality for you. 
£3.00. Descriptive folder for stamp. D-&-W 
Books, Box 601, Long Beach, Calif. 


SQUARE Dance calls, instructions, "illus- 
" trated, $1.00. Guide, Eureka Springs, Ar- 
ansas. 


23 BUILD IT YOURSELF 


WHEELS for your own construction of 
wagon, scooter, racer, wheelbarrow 
bicycle trailer, Drawings 25 
10x1.75" all-metal wheels 
proof tires and ball bearings, $2.25 per & 
wheel, $3.25 per 10" wheel. F.O.D. Akron. 
Send orders to Jim Brown's Toy Co., 868 
East Tallmadge Ave., Arkon, Ohio. 


BUILD your home yourself! Inexperienced? 

Years showing beginners. Sound con- 
struction only. Your labor saves up to GOG! 
Valuable circular 25e. Only the original 
bears this name: William Jackson, A.B., 
1713 Howard, Port Huron, Michigan. 


MAKE parts yourself, for your hobby "with 

machine or hand tools in our shop, or 
hare ua make them. Senad specifications 
for estimate, or visit us 6 I'.M. to 10 week- 
days, 9 A.M. to 5 Saturdays, Craftsman 
nap Bervice, 233 Calyer Nt., corner of 
Oakland St., Greenpoint, Brooklyn 22, N.Y. 
BEAT the Heat! Build efficient, 

air-conditioners to suit any space. 


Ideal 


for homes, stores, offices. Drawing, in- 
structions, $1.00. Imperial, 10237-A Me- 
Quade, Detroit 6, Mich, 


BUILD Concrete Block Machine. Vibration 
and hand operated types. 100 blocks per 
hour. inexpensive. Sell blocks, build 
barn at low cost. Free details. 

a 206 W. Wilder, Tampa. Florida. 


t 1" motor, runs on top 


DY midge | 
us ith All parts. instructinas 4 rd 


plus 3¢ postage. Fonskov, 


burgh, N.Y. 

"BUILD Cabins'—book offers complete in- 
structions and plans for building your own 

cabin, lodge, tourist home, or wayside stand. 


251 Pages. 200 plans and pictures. $1.98. 
Popular Science, Dept. 76-C, 253 4th Ave., 
New York 10, N. Y. 


HOUSE Bullding — Modernizing problems 
solved by expert. Send question, pencil 
sketch and $1. L. Post, Construction Es- 


timator, Box 1225, Clearwater, Florida. 
BUILD concrete block machine, mixer, 
electric weed cutter, flame weeder, Blue- 


prints 50c each. 
Purvis, Miss. 
BUILD Farm Type. 
prints $3.00. Edger prints 
Planer prints $1.00. 
saw prints $1.00. 
Purvis, Miss. 


BUILD Electric Blueprinting Machine, acety- 

lene welding generator, motor driven burn- 
ing machine, 200 each. Nichols 
Equipment Co.. Miss. 


Nichols Equipment Co., 


portable sauwmill, blue- 
$1.00. 12" 

Gasoline engine tree 
Nichols Equipment Co., 


plans 
Purvis, 


POPULAR 
48 science 


inexpensive | 


18 Lutheran, Mew- | 


WIZZ Electric Motor: Assembles in a jiffy. 


Flashlight cell operates. All parta, plus 
illustrated instructions  30c „postpaid. Also 
smaller “Mighty Midget” 1 Model, third 


size above 23c. Eltro Co., 171s, Deer Park, 


JIGSAW — build production machine of 

hardwood, auto parts. Make toys, Inlaid 
pictures. Photographs, detailed plans, com- 
plete instructions. 25c (coin). Bruvold, 
Hebron, North Dakota. 


BUILD your own concrete Block 

motor vibrator or hand tamp. Mew prin- 
ciple. Low cost. Easy mu. Free details. 
Clyde "lyde Lee, Mou Mounain n View 1, Okla. 


FIRE Extinguisher and Spot Remover com- 

bination. Your chemical (available in 
stores), three bottles and three "''Fusible 
Caps” 'make a fool proof, automatic fire ex- 
tinguisher for home, shop and garage. Pro- 
tection with economy. $1.00 for three ''Fusible 


Machine, 


Caps’, labels and easy instructions. Mail 
dollar today!  "''Fusible Cap", Hox 769, 
Berkeley, Calif. - 

BUILD Your home as a hobby. No rent. 


Na mortgage. Save 504r. Use spare time. 
No special skill required. Amazing facts 
sent free. H. C. Lightfoot, Civil Engineer, 
Richboro, l'enna. 


a iibe e 


WELDER for farm or home. Uses house 

current. Inexpensive. No windings, mo- 
tors, transformers or liquids required. Build 
i evening. Plans £1.00. Frank's 
‘ D22, ] Box 555 


TOLO 
BUILD Handy ‘Lathe From Pipe Fittings. 
Three unique plans, one dollar. Everything 
explained. Al Losli, 501 S. Navajo, Denver, 
Colorado. 


INEXPENSIVE Jigsaw: circle saw; 
25e euch, Jeffery, 2214 Wolcott, 
Michigan. 


BUILD Automatic Electric Hot Water Tank. 
Copyrighted Plans $1.00. Marwoud Co., 
3033 E. 92nd, Seattle 5, Wash. 


SEE page 245 advertisement headed “From 
Hawaii—You'll Love It E 


ENLARGERS—Build your own. Kit of parts. 
$6.00 Free particulars. Krescent Engineer- 
ing, Box 586-C, North Hollywood, Calif, 


YOU Need No Priorities Now or Ever For 

Houses Of Earth. The ground you stand on 
is your best building material. Easy to build 
—insulated against heat and cold. Ratproof— 
Soundproof—Termiteproof and Fireproof. Dr. 
Lyman J. Briggs (in 1941 Director National 
Bureau of Standards—U. S. Gort.) has ap- 
proved this type of structure. Low Building 
and Upkeep costs, Send Today For, ''Houses 
Of Earth” 
struction and 18 illustrations mailed upon re- 
ceipt of $1.00. A. DB. Lee, Box 171, Wash- 
ington, D. C. 


BUILD it yourself. Backyard foundry for 
Making Castings up to 65 lbs. Easily avail- 
able Materials, Plans $1.00 


Sylvester Kruse, 
1504 Madison Rt., Madison, Wis. 


plans 
Flint, 


24 BUSINESS OPPORTUNITIES 


OPERATE profitable Mail Order Business. 
ioc profit each dollar. Powell Service, 
5713 Euclid, Cleveland 3, Ohio. 


COLORGLAZED Concrete Pottery 
without molds. New, low cost, patented 
method. Cemetery products, novelties, tiles, 
floors, etc. Basement leaksealing. 
money-making projects. Booklet, details 
free, Men only. National Potteries, Fergus 
Falls, Minnesota. 


GOOD Paying Business Silvering mirrors, 

plating autoparts, reflectors, bicycles, 
bathroom fixtures, ete, by late methmis, 
No tanks or shop required, outfit furnished. 
Free Booklet, Gunmetal Co., Ave, E, De- 
catur, Illinois. 


START Ilome business making statuary, 
plaques, art gomls, pottery, garden furni- 
artificial — marble flooring, liquid 
Make flexible -molds yourself. 
Amazing profits. Folder free. Creative 
Publishers PS-7, Winnetka, Ill. 


$25 WEEKLY working two hours daily. No 
canvassing. No Manufacturing.  Lycke, 
Box 2471, Cleveland 12, Ohio. 


Louisville, Ky. | 


, containing complete building in- 


Other | 
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MOLD-MAKING, Plaster casting. 
making Business. Literature 
Kemilo, 1 park Ridge, Illinois. 


MAIL O Order Business course shows you 
how to make money, spare or fulltime. 
Teaches professional mall order technique— 
not penny-snatching schemes. Fascinating 
100-page illustrated Success-Catalog 


Free! 
Write—Nelson Co., Dept. 4-01, Chicago 5. 


BOOKKEEPERS — Operate Your Own 

"Dollar-A-Week'" Bookkeeping & Tax 
Service, Full or spare time. Details free. 
lis, Box 203, Cedar Grove, N.C 


o1 PLANS to make money local, 
der, Particulars free. Elite Co., 
Grand St., N. Y. 


YOUR own business. Big profits, very small 

capital Nutional organization teaches, 
helps, supplies everything. Interesting 
service business. Big demands. Everywhere, 
Americlene, 211 N, 7th St., St. Louis 1, Mo. 


ONLY $1.30 yearly, operates office under 
your own name. Co-operative Offices, 126 
Lexington Ave., New York. 
LIQUID Marble; snow-white, 
Glazed. Unglazed. 
Lifetime wear. Any color, 
Plaster casting. Get into the big 
money now. Full information given free. 
Write—Cuompo-Tex, Box 1 55-F, St. Louis, Mo. 
LEARN Shell jewelry manufacturing. Com- 
plete, simplified home instruction course, 
beautifully illustrated, shows 45 styles pins, 
earrings, brooches, sprays, hair ornaments. 
Includes pearlizing, dyeing, golding, glow- 
in-dark methods. No tools needed! Learn- 
earn within a week. Only $1 postpaid in- 
cluding wholesale prices of all raw ma- 
terials. House of Gifts, Box 4550-AS, Coral 
Gables, Fla. 


AT Home—Your own 


Money- 
Free. 


mail or- 
290-A 


multi-col- 


manufacturing busi- 


ness; making popular $1.00 novelties. 
Cost you 3e to lie. Everything supplied, 
Write So-Lo Works, Dept. G-601, Cincin- 
nati, Ohio. | 
START Mailonier Lookshop—Everything 
furnished; publisher cooperation. 25c 
brings booklet, exclusive setup, samples, 


exciting ideas. General Publications, Os- 


sining 1, New York. 
MECHANICALLY Inclined Men—Own and 


Motor re- 
etc., all phases 
covered. Free Literature. ' Christy Supply. 
Dept, 765, 2835 N. Central Ave., Chicago. 


RECAST old batteries into new. Latest 
achievements, Battery Laboratories, 
Minneapolis. 


SPECIALTY Manufacturing, | 
business that can be operated anywhere, 
start on a very small capital: 
dependable formulas and 
making Opportunities in Specialty 
Howard Robinson, Ph G., 

1300-B S. Ohio St.. Sedalia. Mo. 


TYPEWRITER Repairine—Original Course 
—Simplified Home Study. Weber El 
write Mechanics School, Box 269, Osborn 
D. 


WHOA Now! Business Opportunities. 

a spare time Mail Order Business. 
for "Dollar Tips", plus “Progressive Mail 
Trade’’. 52 


oo re 


paid. 

l, Colorado. 

LIQUID Marble—Colorful, glazed! Molded, 
brushed, sprayed! Composition floors, 
Rubberlastic Molds, Plastic Homes, Par- 

ticulars free Marbelizing Service. Ed- 

wardsville, Illinois. 

MANUFACTURE Costume Jewelry At 
Home For Profit, Hobby, Theraphy. Free 

HM lag Supply Catalogue. Instructions 


os HOW To Make Simple Molds “and Plaster 

Plaques.” Profitable Business or Hobby! 
Instructive booklet 25c. Plastercraft, 1406 
East 43rd St.. Cleveland 3. Ohio. 


AMAZE others. Add columns instantly. 
Add faster than adding machine. 
details. Maths Institute, Box 633, Mobile 


Open 
Learn house wiring: 


ELECTRICAL Appliance Repair. 

your own shop. | 
electric motors, Vaccum cleaners, washers, 
Complete illustrated course shows how. 
Free Booklet. Pacific Training School, Dept. 
AS-1, 7217 8S. Broadway. Los Angeles 3, 


Calif 


EXTRA Profits 50 to 75¢- Home Mail Order 
Business. Details Free, Cumpbell Service, 
1626 E. 75, Cleveland 3, Olio. 


SYNTHETIC Latex with Neoprene base for 
making tlexible molds! Quick <alrving! 

Quart $2.00. Gallon $5.95. Full instructions, 

PIANHeTATI, 1406 E. 45rd St., Cleveland 3, 
0. 


FELLOW Workers—Down with Bosses— 
Start own business—Be , Independent— 
ign describing 137 "Tester Plans, em 


. Pedney, 307 York St., Jersey City, N. J 


Sar: Man—Earn money home operating 
Community ‘‘Fix-It'’ Shop. Write, Staf- 
ford, 708 Rawlings, Carbondale, Il 


MAIL Order Business can be your future. 

Same as hundreds advertising in this and 
other publications. “How To Built Your 
Own Mail Order Business’’—noteid pecial- 
ist's 10,000-word ‘Treatise—shows how -to 
make it pay, on small-capital-sturt. ane 
postpaid. Satisfaction guaranteed, Maupin 
& Maupin, LaFayette 2H, Indiana. 


DISTRIBUTE Vitamins, Minerals, Health 
Books, Concentrates, Free Catalog. Ma- 
tional Products, l'ortland 2, Oregon. 


MAKE Money Anywhere, 61-paze 
gives 300 mailorder plans; business ideas, 

secrets: formulas—25e, Moneyback Guar- 

antee. H. John, box 1651D, Milwaukee, 


START Right. Develop successful, Profit- 
able Mail Business. Free Literature. Jay 
Peterson, Box 752-A, Minneapolis 1, Minn. 


RAISE fish worms small capital, big profit. 

Picture with instructions. "Three dollars 
money order. H. W. Patton, 1769 Old Shell 
Hoal, Mobile 17, Ala. 


PLASTIC Homes—Wondeful building mi- 
terial, Resurfare old  home—buili new 
ones! Colorful! Beautiful! Particulars free, 
Marbleizing Service, Edwardsville, Illinois. 


IF you would like to make £5,000 yearly 

in an easily learned office business Uni your 
own, send for free details RES: ; XE 
Cole, Pres., Syracuse 2, N.Y 


DISTRIBUTOR wanted for cigarette lighter 
manufacturer. Box 9X, Tarzana, Calif. 


EARN Up To $2,000 year, inventing & simple 
items for special cash markets. Ideas 

only. No patents. Hendrickson, Argyle 8, 
8. 

MAKE "''"WonderLink'' 
sideline! Free details. 

instructions, $1 (refundable). 

Works, 712 Kimball, Danville 2, Ill 


MOULDS (rubber) made for your model— 
$3.00 up. Also original models and moulds. 


Jewelry, Profitable 
Trial 200 links and 
Plastic 


Vallance Art Products, 1873 E. 70th St, 
Cleveland, Ohio. 
WHOLESALE Distributors. Amazing pat- 


ented serew-holding screw drivers: removes, 
holds, inserts screws instantly hard-to-get-at 


Millen Mfg., 93G Federal, 


Boston, Mass. 


FRESH Certified, Productive, Inexpensive 
Ua cow Free Prospectus. Dixie, King, 
‘ ar 


MAKE money making movies! Details, 

stamp. Jenkins, Box 392X, Elmira. N.Y. 
ESTABLISH Profitable Mailing Bureau at 
S ain Riegal, 2111 Harrison, Philadelphia 
ael. a. 


$5,000 YEARLY Possible, selling books by 


mail. Distributors proposition. Nichols 
Publishers, Box 831, Pine Bluff 3, Ark. _ 
FREE  Literature-Tested money making 


business ideals. Kelly, 1080—Q Casgrain, 
Detroit 9, Michigan. 


COPPERIZE Baby -Shoes, Complete Instrue- 
tions, Tested Sales ron Metalloids, Box 

8087-a, Pittsburgh 16, 

OPERATE Name List emen By Mail, 


Full or Spare Time. Details Free, R. A. 
MacAndrews, 8 Buick St, Calais, Maine. 
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$6.00 STARTS YOU. Suite Cleaning Busi- 


ness, Earnings $100 week up possible. 
boa Gansler Specialties, Bridgeport 12, 
1o 


INCREASE Your Earnings! Operate profit- 
able muil order business from your home. 


Full or part time. Details Free. Fletcher 
St 2u22 W. Vernon, Los Angeles 43, 
alif. 


FREE hot water from sunshine, 
Systems. Diz money. Virgin territory. No 
competition. Write fur details, Miami Solar 
Water, Bux 175, Dept. L, Coral Gables, Fla. 


TYPEWRITER IHepairmen urgently needed. 
Earn $40 to $20 weekly spare time. Our 


etsy to learn home study course teaches 
now to repair typewriters. Write for free 
information. Houston Typewriter Repair 


Service P.O. Dox 5557, Houston 1 Texas. 


START a clock shop while clock repairing 

is booming. Our easy to learn home 
study course with pictures and illustrations 
teaches you how to repair all kinds of 
Clocks, Information free.  liouston Clock 
Shop, P.O. Box 5086B, Houston 12, Texas. 


START coin machine route. Buy new ma- 

Chines, Immediate delivery. Prices $35.00 
fo $245.00. Write for circular, Webb Dis- 
tributing Co., Dept. P60, 6S, Kedzie Arve., 
Chicago 12, IlL 


QUICK Money! 
At home! Easy 
Grand Junction, 


* 
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"Repairing Car Batteries’. 
tooi Write, DBatteryman, 
Colorado. 


PROFITS Bargains make money with us. 
Directory shows how. 10c. Holmes, Box 
126, Qaklandon, Indiana, 


SECURITY Acres! 30 
opportunities for a city lot. Free details, 

Gardenias Publishers, Gurdenville 12, New 
Ori. 


MARE 


Hexible mokis! Few cents each! 

Cast plaques, novelties, bookends! Free 
sample! H. Tooker, 6530-R Chestnut, Hamil- 
ton, Ohio. 


PLASTICS Molding, 


forming, casting ex- 


plained in i0 Worksheets (70 Illustrations) 
Reliable home and shop methods. $1. 
Circular free, Plastics Digest, 3937D 


Tracy, Kansas City 4, Mo, 


JIGSAW Owners: Square foot of Plywood 
yields $46. Write, Woodarts, X-46, Bridge- 

water, Mass. 

START, health business by mail small in- 
vestment. Burke, 1345 Hobson, Vancouver, 

Canada. 


PLASTICS — Directory — lists 
Hetailers thousands of items, Materials, 
Marhines, Supplies. $1. Plastics 

SUR ‘Tracy, Kansas City 4, M». 


lüec BRINGS You! Hundreds of moneymakinz 
propositions, plans, ideas, tips, wholesale 

supply sources, matr azines, (zxardenville 

Publishers, Gurdenville 9, New York. 


HEALTH First! New  Drugless Method. 
Dynamic techniques: quickly learned. 
Hesults Unhelieveable. Big earnings operat- 
ing a “Health Comlitioning Club". Meta- 
basic, BO128-C, Sta. S.. Los Angeles. 


Wholesalers— 


BABY Shoes Preserved. Complete Instrue- 

tions. Exclusive HRights. M. E. Watson. 
Tiellefontaine, Ohio. | 
COLOR Concrete with Chemicals, Bir 


maney making Hollywood 
birdbaths, without moulds. Wishing-wells, 
stucco-rock, benches. Marbling. coment water- 
paint. 10e bringa sample, literature. Pic- 
tures, Hollywood Cementeraft, 8530 Wonder- 
land. IIollywssnl 418, California. 


LIQUID Rubber for making flexible molds. 
Literature and Sample free. Chaney, 1130 
E. 15th St.. Jacksonville fi, Fla. 


MARKE Strange new plastic le pound. 
Makes durable, attractive floors, walls, 
roofs. Build for half. Bays Laboratory, 
Oklahoma City 9. 


BRONZE baby shoes! 
field! Details free. 
Center, Box 319, Long Beach 2, 


LIQUID Marble——make in 
Soundproof Plastie Flooring, Flexible 
molds. Cast novelties, plaques, statuary. 
Big Money, your own business, Free Infor- 
mation. Write. Bing Products, 88-BR 
Broad St., Boston 10, Mass. 


Dig profits! New 
Write Opportunity 
Calif. 


any color, 


profituble business: 


Build Solar . 


BIG money siltering mirrors, Easiest meth- 
od, best results.  Rumfield, 5716 Junius, 
Dallas, Texas. 


WAR surplus without bidding—new producta 


—stock items. How to buy. Prices and 
addresses. Information service. Catalog 
Sheets monthly. Details free. Rush name. 


Maupin, Tipp City 34, Ohio. 


DON’T throw it away! There could be a 
fortune in your attic or cellar. Free in- 

formation. Write Research Enterprises, 

I.O. Box 5296, Highlandtown, Balto., Md. 


ESTABLISH Modern Mail Order Business. 
Special Dealer proposition. Big profits, 
little work, Details free, Instructions fur- 
nished. Dee Hill, Pilot Mtn.. N., C. 


INVESTIGATE Mail Selling! What's the 

One Best Thing to Sell, Happily, Honestly, 
Profitahly? We Know! Get Free Particulars, 
Free Samples. What-To-Do-Shop, Box 1082, 
Tacoma, Wash, 


POCKET up to 40¢- of nationally advertised 
price. Radios, household appliances, sport- 
ing goods, etc. Buyers Ring, Landover, Md. 


221300 RICHER: Used ‘Schemes’ 
"Schemer" Magazine, Alliance, Ohio. 48th 
year, $1.00, 4 samples, 30v. 


LIQUID Rubber for flexible molds,  Pro- 

fessionals use it. Fast build up. Fast 
drying. Less coats. Send for our illustrated 
booklet on simple mold making 50c. Apex 
Plastic Products, 1740 Estes Arve., Chicago. 


SELL By Mail  Particulars Free 
Frank J. Artz, 10603 
Toledo 8, Ohio. 


20th CENTURY Opportunity, capitalize 

your ability, no selling or canvassing just 
common sense and will power fur financial 
independence. Write Pee Barry, 57 Central 
Ave., White Plains, N. Y. 


ik 


Plans for Mail, 
. Stamp for Details. Sem- 
21 Wall St, Norwalk, Conn. 


SPINN lovely Angora Wool into Choice 
Yarns, at home, everything furnished. 
IIouse of Angora, Springfield, Illinois. 


BOOKRKKEETPEHS: General ledger and tax 

report experience. Operuüte permanent, 
profitable accounting service for the smaller 
business, Part or full time. Simplified 
method, Write now! L. A, Bell, 1402 W. 
25th St., Cleveland 13, Ohio. 


EXPORT, Import, represent manufacturers, 
Deal with South America, Africa, China, 
aurope. War-peare time big business, Un- 
crowded fields, Unlimited opportunities. De- 
posit one dollar for two bulletins, Money re- 
funded if unsatisfied. S, Denko, 246 Fifth 
Avenue, New York. 


"AST — Selling Specialties — Concentrates 
1000°- Profit! Gerard, Distributors, Fair- 
mont, West Virginia. 


BIG Money-Making Oppariunites, Free Fine 
, Arts, Donald St., Teorii; 


SOMETHING New | 

Molding Rubber. 
Sample Jar 2he. 
wW. Wooley, 115-B Donald, Peoria, Ii. 


START a profitable Mail Order Business 

right in your own home. Large earnings. 
Write for free particulars. — Heler's, 837-R. 
North Hoffert St., Bethlehem, Pa. 


FINANCIAL success in your own business 

or profession. The art of knowing how. 
$1.00. Altone's, Houseman Bldg., (Dept. H.), 
Grand Rapids, Michigan. 


START paring mail order business. 
dime. Clark, Box 515, Sehenectady, N. Y. 


PERATE profitable mail order business. 
Good opportunity. Details free. E. L. 
awson, Box 44, Summerdale, Penna. 


tanh ott ped, Pages a e ded nac RE 
MAKE $2,50 hour refinishing furniture lke 
professional. —"''Minit-finish'' makes you 
expert, Enormous demand. permanent busi- 
ness. Send $2.00 complete instructions. 
Master Finisher, Box | 247, Albany, Ore. 


START home business. ` New edition. Tested 

plans, formulas, supply sources. 200 pages 
and illustrations. Rush name for 
Forest Book Co., 
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XOU ean start profitable ni order business 
spare time. Free particulars. Alfred Halte- 
man, 314-a Willowwood, Dayton 5, Ohio. 
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GO into rug and upholstery cleaning and 

mothproofing business. Extra double 
profits selling these two professionally used 
products to stores and tomes. Jtussell- 
Johnson Co., Clurkfield, Minn. 


LATEX for making flexible rubber moulds. 

Throughly tested. No shrinkage. Complete 
instructions with each order. Stoncham Rubber 
Cos, Dox 2H, Stoneham SO, Mass. 


HARDWARE Dusiness is one of the most 
interesting aml profitable of them all. De 
independent. You can sturt your own retail 
Store with small investment and ne previous 
experience. 15,000-word copyrighted booklet 
tells you how, $1.00 postpaid. €. LH. Divan, 
P.O, Box 325, Santa Monica, Calif. 
WHY Job Worry? Learn Electro-Plating. 
Interesting, Highly Paid Business. Iost- 
card Brings full detalls Free. — Plater Hyde. 
Dept. SC, P.O. lox 174, National City. Calif. 


GROSSED $19", (00. Seven Months! Try in 
your town details £1.00—HRefundable. Fred 
and Louis Mason, 921 Grund Ave, New 


Haven, Conn. 
OPERATE profitable Mail order business on 


$5 capital. Information Free, Robert Taylor, 
65 W. Gt. Miami Blvd., Dayton, Ohio. 


FORGING Ahead in the Welding Business. 
Particulars Free, Hale, 2232.4 N., Poing 
Ban Francisco 23. 


START Your Own Business Jn one evening. 

without special equipment, make enough 
Wonder Product to net you up to $100.00 
profit. Send $1.00 Cash (COD $51.21) for 
full details plus selling instructions. Lake 
Shore Laboratory, Dept. P.S., 534 Surf St, 
Chicago ` 14, Ill. 


$565. 00 PROFIT from every $15.00 invested. 
ee Service System, La Grange 2, 
ana, g 


HAVE an office, Many earn up to $3,04g0— 
$15,000 annually. Learn Credit—Collectian 

Agency business by home study course, Write 

De res bulletin, wo Credit School, 
ept, P 


CONCRETE. Bricks poss E! Profitable Product 
with a well established consumer demand. 
is is your opportunity to enter The 

Concrete Products Field with the minimum 

equipment expenditure. N. S, Reed Co., 

Three Rivers, Mich. 

OUTLOOK Terrific for ‘‘Money'’—the new 
book of golden opportunities, moneymaking 

ideas, small businesses, strange patents. 

Rush $1 for copy with exclusive distributors’ 

plan. Pyramid Press, 218-5 Flatiron Bldg., 

Denver 2, Colorado. | 

SUB-MANUFACTURERS Wanted every- 
where, Build and supply wooden composting 

eabinets for our customers, to convert garbage, 

arganic wastes, into valuable fertilizer. Re- 
quest regular literature, or Manufacturer— 

Dealer proposition. Compo, 3614 s. E. 9th, 

Portland 2, Oregon. 

MAKE “DDT” LDrodurts. 
Formulas shows how, 

Howard Robinson, Ph.G., 

Sedalia, Mo. 


A Profitable liusiness of your own. Fast 


selling Glow In The Dark novelties. Morel- 
ties, 2160 Bleecker, Brooklyn 27, N. Y. 


BE Successful, attract others, Priceless T'er- 
sonality” book tells how $1.00. Specialty, 
Box 43-P'8, Station N, New York 24, N. X. 


HOW To Develop Paying Mail Order Business. 
Russell's Service, Box 1517-PS, Grant 820, 
Laredo, Teras. 


CALIFORNIA “Golden Bits’’—carded nuts, 

candies, shrimp, many others—Kverybody 
Your Cash Customer’’—card (24 packages) 
costs $1.40—you sell &1.85—retails £2.40— 
Freight Prepaid—4.0.D. orders aceepted— 
Osthoff Co., Established 1886, Box $15, Ala- 
meda, California. 


DOES $1500 yearly “on the side’ by mail, 
E er guit you? Write, Eljay Publishers, Her- 
rin 8, 


BUILD Miracle Homes. Yours, Others. 
Chamberlain, Fitzsimons Building, Pitts- 

burgh 22, Pa. 

SPECIALIZED Mail Business Earned $1400 
Monthly. Copyrighted Instructions, £1.00, 

Will Boyd, 221 Fourth, Pittsburgh 22, Pa. 


My en Master 
Literature Free. 
1302-L So. Ohio, 


POPULAR 
SCIENCE 


FOR an extremely profitable lifetime oreupa- 


tion, operate a commercial employment 
agency, easily learned, Details free. Hunt, 
Box 308, Burlingame 2, Calif, 


WOULD You like shot at £20,000 on invest- 

ment of $507 Maybe you've already heard 
of Colorade’s fabulous oil boum. PI look after 
everything for you for small percentage of 
profits; GH Years experience, Write today, 
Dyer, 1835 Champa, Denver, Colorado. 


WOULD you pay 2/c—hfirst $550 made? Color- 
illustrutedl book ''505 Odd, Successful En- 
terprises''" free! Some offer occasional “alay 
o.” Work home, Expect something odd! 
"ucifie, 262 Druke, New Rochelle, N. Y. 


METALLIZE Baby Shoes! Learn this money- 
making business from nationally recognized 
eonsultant. Sec Kushner Ad l'age 43. 


AT Last! A genuine Storm-Proof Cigarette, 

Cigar and Pipe Lighter that requires no 
fluid of any kind, will not blow out and can't 
get cut of order. This Storm-Proof Lichter 
employing the char-coal principle, sells on 
right just by lighting a cigarette. If inter- 
ested, here are complete detalla . . . Storm- 
root Lighters come fully guaranteed and must 
retail £1.00. Your discount 40% in dozen lots, 
oe 3 dozen and over including territory. 
Initial 2 sample trial order £1.00, deductible 
from first wholesale order. Storm-Proof Lichter 
Co., 126 Lexington Ave., New York 16, N. Y. 


RUBBER Moulds for casting novelties. Latex 

for making Moulds, Use thoroughly tested 
ami approved products. Eastern Latex Labora- 
turies, Bux 155, Mattapan 26, Mass. 


SMALL Capitz1 Starts Your Own Advertising 
Agzeney, At Home In Spare Time, Complete 
Operation Exposed. No Stock or Equipment. 
Opoprtunity Fur Large Earnings, &tamp 
Brings Folder and J'roof. S. Snyder, Box 
4907-4, Philadelphia 19, Penna, 
OPERATE profitable mail order business. 
Cowl opportunity, Write, Walter Service, 
1159 E, 112th. Cleveland 5, Ohio. 


QUICK Sure Money, Tested. Annie Blain 
_ Flavors. Geo. BS. Parker, New Brunswick, 
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POSTWAR Securiiy!! The greatest legitimate 
plan ever devise to secure a big mailing 
list and a stream of dimes. Free particulars, 
Jack Killion, pey o090— Terminal Annex, Los 
Angeles 54, Calif 
18,000 PATENTS, royalty free. See ‘Bishop 
Engineering’ ud, “Patents, page 51. 


29 BUSINESS SE) SERVICE 


GOOD “Usel” self-instruetion educational 

books on all subjects bought, sold, rented, 
exchanved, Satisfaction guaranteed. Com- 
plete information and i1fnü-page illustrated 
barzain catalog Free! Write—Nelson Co., 
Chicago 5. 


TO Whom It May Concern: We will represent 

you in the principal cities of the United 
Etates; Alaska; Bahamas; Canada; Cuba; 
Europe; Hawaii; Mexico; Newfoundland; New 
Zealand; Nova Sentia; Panama; Philippines; 
Tuerto Rico: South Africa and South Amer- 
ira. Personal or business assignments $1 per 
hour. James W. Farley, Citizens Bilde., 
Cleveland 14, Ohio, Note: Woukl appreciate 
hearing from someone who wishes to enter 
this business in your city. Will send you as- 
signments immediately. References exchanged, 
State qualifications. 


SELL Christmas Cards, Box 
Square Station, New York 15. 


WE will represent you on business or personal 
interests in principal cities of United 
States, Assignments $1 per hour, Affiliated 
Public: Service, Houghton, Mich. (Associates 
wanted. State qualifications, references). 


61, Times 


26 CAMERAS, 
PHOTO SUPPLIES 


HAVE you a camera. Improve your hobby 

of photography and learn how to make 
better pictures. Write today for our latest 
book catalog and sample copy of American 
Photography, containing articles and pit- 
tures by the world's foremost writers and 
photographers. Camera House, 605, 350 
Newbury St., Boston 15, Mass. 
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PHOTOGRAPHY for pleasure or profit. 
Learn at home. Practical basic training. 
Long established school, Write for booklet. 
American School of Photography, 1315 
Michigan, Dept. 1742, Chicago 5, 


ASH! Spot cash for cameras, lenses, 
binoculars, movie and still equipinent. 
Send full description for prompt cash offer. 
Over 36 years of dependability. Bass Cam- 
era Co., Dept, SP, 179 W. Madison St. 
Chicago 2 


Fl Wow 


USED Camera Directory, Box 1031-K, Can- 

ton, QOhio—lists hundreds of War-Bar- 
fain Used Cumeras—Jomm, Speed Graph- 
its, Kodaks, Molleillex—inany others. Send 
25€ for latest issue. 


MASS Says: Trade ‘Cameras ? For 36 years 

Bass has satisfied thousands everywhere! 
Finest equipment available. Always Satis- 
faction Guaranteed Or Your Money Back! 
Hass buys 'em, trades 'em, Bass Camera 


Co,, Dept Si, 179 W. Madi B 
Chicago F. ' "T te 


Mu a e E- L. 


FILM! High speed. Five rolls, eight ex- 

posures, poet pels: No. 127 $1.45; 120 
$1.75; 620 $1.75; 116 $2.00; 616 $2.00. Artex 
Fihn, Union, Teu Jersey. 


PINSI Fresh? Dated 1948. Outdoor type. 

127—$1.09 Dozen. 120 or 620 $4.81 Dozen. 
116 or H16 $5.41 Dozen. TOMOS "Camera- 
man" 512x Sth Ave.. New York 1 


SURPLUS C Cameras available. Free informa- 


tion, Seymour,  lUl-H herman, 
York 31. $ SEEMA ner 


New __ Minican equipment available! 
catalog. Stone, Lunenburg 55, Mass. 


ADVANCED amateurs anticipating opening 
business, amazing details. Photographer, 


Midland Park, N. J. 


e 


Free 


CAMERAS Enlargers-l'hoto Supplies-Freg 
catalog. Cavalier Camera, 1822 Center, 

Pgh. 19, Pa, 

DARKROOM Supplies, 5 x 7 Printer, metal 
$515.12. Papers, Chemicals, Tanks, En- 

largers, Dryers, Washers, ete. Free Prico 

List, Bulletin, listing scarce items. Photo- 


Craft Jox 470-V, Jumaica 1, New York. 


PHOTO Fi nishers, $15 per thousand cash paid 
for empty spools 127, 120, 620, 116 and 616, 
Write stating quantities available. Howard 

West, 3 W. 42nd St., New York 18, N. Y. 


21.À CANDY MAKING 

MEN—Women—''Everybody Likes Candy’’. 
Learn to manufacture professionally at 

home. (Our 35th Year). Ragsdale Candies, 


East Orange, N. J. 


30 CARTOONING, 
SIGN PAINTING, 
DRAWING AIDS 

CARTOON Coursei—22 Easy Lessons, 200 


figure sketches, 25c coin postpaid. Snack- 
Pack Co., 32 E. Georgia, Indianapolis 4, 


“CARTOONS and Drawing," (31 lessons), 
T eig Free Catalog. Stone, Lunenburg 1, 
Maga, 


“HOW To Make Money With Simple Car- 
toons.'* A book everyone who likes to 
raw Soule, have. It is Free; no oblication. 
mply dress Cartoonists’ Exchange, 
Dept 1447-C, Pleasant Hill, Ohio. 
MAKE Signs, letters, stencils, 9 complete 
alphabet pattern sets, 3 complete numer- 
nl pattern sets and catalog $1.00, Nien 
poter Distributors, P.O. Box 101, pained, 


CHALK TALK STUNTS 


CHALK Talks. Laugh Producing Program 
$1.00. Illustrated "Catalog Ite. Cartoon- 
ist Balda, Oshkosh, Wisconsin. 


33 CHEMICALS & APPARATUS 


LUMINOTIS Paints will glow in dark. Six 
colors. Fairmount Chemical Co., 186 Libe 
erty St, New York City 6. 


CHEMISTS, Inventors, Home Experiment- 
ers: Labora Glassware made per your 


tory 
specifications. Write Glastube Products, 185 
Acacia Ave,, Huwthorne, Calif, 


for this book. 
Co., 1232 N. Paulina St., Chicago. 


CHEMISTS—Chemical questions answered. 
Formulas, Analyses, Minerals. FPlatoz, 
26 Erwin Place, New Britain, Conn. 


analytical, and private 
Complete supply service for correspondence 
school students, Send 3e for catalog. Dept. 
M-26, Biological Supply Co., 1176 Mt. Llope 
Ave., Rochester 7, I. X. 


FREE Catalog: Chemistry, 
biology, optics. Tracey 
Evanston, Illinois. 


HANDBOOK for Chemical Experimenters. 
Hundreds of — experiments; illustrated: 
50c. Experiment Booklet, 15c, Chemical 
Catalog, bc, Reading Scientific Co,, Read- 
ng, Pa. 


THE House of Winn, home of supplies for 

amateur chemists. See Winn's New Idea 
chemical kits and appratus outfits for home 
experimenting. Send 10c for retail catalog. 
Established 1931. John IL Winn, Dept. 607, 
124 W. 23rd St., New York 11, N.Y. 


i eth sD ed ie B TAA E Ein aeu eoo 
CHEMICALS, Equipment, Books, Etc. Spe- 
cial Offers Free. Hallmark ‘Technical 
Supply Co., Jamestown, New York. 
CHEMICALS, ounce quantities, apparatus, 
eatalog 5e. Fleischer's — Laboratories, 
Everett 49, Mass. 


FREE Catalog: Chemicals, Apparatus, Bar- 


mineralogy, 
Laboratories, 


gains. Colonial Chemical, DPS-3, Brock-. 


ton 28, Mass. 


I omn C — 
STUDENTS’ Laboratory Supplies. Send 5e 

for Catalog. Mel-Glo Chemical Co., 
258 Fourth Are., Brooklyn, N. Y. 


36 COIN COLLECTING 
TREE! Foreign coin, banknote and Coin 
Collectors’ Illustrated Catalog to ap- 


roval service applicants. Send 3c postage. 
Tatham Coinco., Springtield-D50, Mass. 


Hi. el 
LARGE Genuine Ancient Roman Coin, 

$1.00. Twenty different coins. 15 coun- 
tries, $1.00; 50 difffferent coins Allied Na- 
tions $5.00; 40 different coins defeated na- 
tions $5.00. Lists Approvals. Delmonte, 40 
W. 18th St., New York 11. 


10 INDIAN Head cents, different dates also 
price list, 40c. Schultz, 105374 Richwood, 
Cincinnati, Ohio. | 


FREE! Dutch East Indies invasion bill! 

With order for mammoth surprise assort- 
ment of Japanese Vhilippine-invasion cur- 
rency, Over $1,000.00 face value guaranteed. 
Price $1. Stewart Byers, Box 187, Ray- 
ville, La. 


Pennies! 
$1,000.00. Catalogue 10e. ' 
Exchange, 8-PS, Columbus, Ohio. 


35 DIFFERENT Coins $1.00. Harry Elsholz, 
Box 9014B, Pittsburgh 21, Pa. 


$5. to $500 EACH paid for hundreds of Old 

or Odd Coins. “end Ten Cents for Il- 
ilustrated Coin Book, 4 x 6. Guaranteed 
Prices. 40 years in business. Get Posted. 
Coin Exchange 2, LeRoy, N. Y. 


145 ANTIQUE Firearms; 5,000 Bargains: 

Rifles, Coins, Fossils, Cartridges, Carbines, 
Indian Relics, Antiques, Minerals, Flintlocks, 
Swords. Catalogue—Photograpls 25c. Heike, 
Wenona, Ill. 


FREE--Coin collectors send for our montlily 
lists. DuBose, Box 9923, Atlanta 1, Ga. 


WILL Pay Twice The Value For Gold Coins. 

Private Collector wants U. N., Gold Coins 
in good condition. Write complete description, 
Willing to py good price. D. Chadkin, 39-A 
West 60th St., New York City. 
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38 CONSULTING ENGINEERS 


QUESTION in plastics? I will answer any 
two questions for 1.00. R. Paulson, 
85 N, Lakewood Ave., Chicago 13, Ill. 


E 
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0 CURIOS 


PISTOL Flashlight. Beautiful useful novelty 
Postpaid $1.00. Quentin Plastics, 2134 
Flatbush Ave., Brooklyn 10, N. Y. 


2 DETECTIVES 
DETECTIVES—Work — home—"Travel. Ex- 
perience  unnécessary. | Write Wagoner 
P-125 West 86th, N. Y., N. Y. 
DETECTIVE Training, Phillips Secret 
Service, 1917-C North Kenneth, Chicago 
59, Illinois. 
BE A Detective—Send for price list of self- 
instructional courses at reduced prices. 
Perkins Publications, 300-C Brandeis The- 
atre Bldg., Omaha, Nebr. 
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43 DOGS, BIRDS, 
PETS, RABBITS 


Magazine lc. 
scribing twenty breeds and magazine 25c, 
Book and magazine (monthly) one year 
50e. Address Small Stock, Dept. 5, Pearl 
River, M. Y. | 
ANGOHA Rabbits—Valuable wool! (Giant 

chinchillas—luxurous two-tone furs! 
World's most profitable rabbits. Raised 
anywhere. Finest pedigreed breeders sup- 
plies. Illustrated literature free. Grin- 
steads, Edwardsville, Illinois. 
GUARANTEED Giant Chinchilla Habbits. 

Prolific, Protituble. Most valuable fur. 
Markets furnished, Details Free. Willow 
Brook Farm, H1lG, Sellersville, Pa. 


RAISE Moneymaking Angora Rabbits, 
Wool $14.50 pound, Plenty markets. Par- 

ticulars free. White's Rabbitry, Lawrence, 

Kansas. 

ST. BERNARD Pups: Champion sired 
beauties. Franklin Young, R. 3, River- 

head, Long Island, New York. 

GUINEA Pigs—eusily raised profitable pas- 
time, Big Demand Low feeding cost. 

Small investment. Details 25e. Ginea Pig 


RAISE Birds For Us. Canaries, Love Birds, 
Finches and others. Interesting, profit- 
able spare time work. Breeders supplied. 
Catalog and instructions free. Universal 
Aviaries, 1218 8, Michigan St., South Bend, 
Indiana. “Successors to Tom & Ann." 


SPORTSMEN: 200 Pointers, Setters, Straight 

eooners, Combination Hunters, Rabbit and 
Fox Hounds. Reasonable. List Free, Ram- 
sey Creek Kennels, Ramsey 2, IIL. 


RAISE Guinea Pigs. Make money at home. 
Big demand. Booklet free. Taylors Cavy 
Farm, Hapeville, (Georgia. 
MONEY In Rabbits!—Spare-time, full-time. 
Interesting information, prices, literature, 
25e coin. Odette Rabbitry, P.O. Box 5642 SP, 
Dallas 2, Texas, | 
RARE Chinchillas (Not Rabbits). Book 
$2.00, Folder Free, 
h9-P, Hayward, Calif. 
RAISE Rabbits, Guinea Pigs. Bir Demand. 
Winfield Harrison, Fitzgerald, Ga. 


45 DRAFTING INSTRUMENTS 


SAVE on drafting materials. 


drawings, sharper lines, 
prints. 25¢ box, $2.40 dozen. Coates Spe- 
cfalties, 821 Zack St., Tampa 2, Fla. 


47 EDUCATIONAL 
AND INSTRUCTION 


PSYCHOLOGY teaches about mind. Bi- 

ology teaches about body. Blo-Psychol- 
ogy teaches about powers of mimi over 
body. Use powers subconscious mind. Se- 
^. Grow, Broaden edu- 
Develop personality. Control emo- 
tions. Succeed. Correspondence. Dept. P. 
Taylor School of Bio-Psychology, Chatta- 
nooga 1, Tennessee, 


Bay Farms, Box | 


GOOD  ''Used'" self-instruction educational 
books on all subjects bought, sold, rented, 
exchanged. Satisfaction guaranteed. Com- 
pre information and 100-page illustrated 
argain catalog Freei — Write—Nelson Co., 
Chicago 5, 


CLINICAL Laboratory Technicians in great 

demand. We train you in your spare 
time, in your own home. ‘You can practice 
while studying. Write for free catalogue. 
Imperial “Technical Institute, Box 9738-3, 
Austin 5, "Texas. 


MEDICAL, Hypnotism and Suggestion— 
Lessons in Hypnotism and Suggestive 

Therapeutics Postpaid 20e, Kirk Sales, 

84, Wellington, Ohio. 


EARN $25.00—$50.00 or more. Change your 
future with a $5 bil. C. D. Jorg, P.O. 
Box 882, Oakland 4, Calif. 


GOVERNMENT Jobs For Veterans! $1506 to 

$2650 year. Many examinations in next 
few months. Unusual opportunity! Prepare 
immediately at home. Full particulars Free. 
Write today. Franklin Institute, Dept. R-26, 
Rochester, N.Y. 


"PRINTING is Progress," Pays Big! Pre- 
pure to get ahead. Write for free sample 

lesson today. International School of Print- 

ing, Dept. JC-66, Box 334, Dayton, Ohio, 


USED Correspondence Courses, Educational 

and Technical Books, Bought, Sold, Rented. 
Catalog Free. Educational Exchange, Hen- 
agar, Ala. 
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GOVERNMENT Jobs—My  self-preparatory, 

home-practice tests, with Keys, 

make beter grade in examination. Write, 

Ozment School, 79, St. Louis, Mo. 

LOCKSMITH Course. Lock-picking, key- 
fitting, ete. $1.00 prepaid. Miller's Key 

Shop, Canadian, Texas, 


DEFEAT A boxer. Secret Ju-Jitsu defense. 
Complete instructions 25e, Dr. Malcolm 
Smith, 1101 Union Ave., Montreal 3, Canada. 


AMAZE with supermemory! Facts, figures, 
names stick like burrs. Write A-17, Thor 
Rooks, Box 1210, Chicago. 


UNISCRIPT Universal Shorthand Alphabet 
free. Textbook 25c. Guaranteed Success 
700. Jesse L. Cook, Bartow, Fla. 


WHO? Me? Succeed? Thinking-Alphabet 
helps thousands. Tibolt, 16A, Phila. 20. 


WORK For ‘‘Uncle Sam"! Commence $125- 

$220 month. Prepare Now for next exam- 
Inations. Vets get preference. Full par- 
ticulars—sample coaching Free! Write today. 
Franklin Institute, Dept. 523, Hochester, 
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CICK Exum Preparation, Electrical Quiz 
Hook—$1.00. Quizbook Co., Dept. 1A, 603 
Brighton Beach Ave., Brooklyn 24, N. Y. 


MENTAL Calculation, Solve problems men- 

tally and accurately. Short method solu- 
tion to prublems guaranteed accurate, Send 
for “The Trick of Mental Calculation.” 
£1.00 Postpaid. Kal-Q-Lations, P.Q. Box 
1252, Milwaukee 1, Wis. 


POWERFUL Mental Telepathy. Practical, 
free literature. Elgin, 912 Benton, Nash- 

ville 4, Tenn. 

HEALTH Booklet “Free”! Become Profes- 

. sional Acrobat! S, C. Knott, Pewaukee, Wis. 


LEARN Piano Tuning. V'repare for Career 
in fascinating profession. 5000. year 
easily earned]. Real security, pleasant easy 
work, No profession Paying so well can be 
mastered so quickly. Natural Aptitude, de 
sire to get ahead chief requirements. Pros- 
pectus and full information on request. 
Harmony School of Piano Tuning, Box 6583, 
Harrisburg, Pa. 
"SED Correspondence Courses, Educational 
and Technical Books Bought, Sold, 
Rented, Catalog Free, Educational Exchange, 
Henagar, Ala. 
TRAINING for railway mail clerk, meat int- 
spector, border patrol and forestry exams, 
Detail free. Write Delmar Institute, M9, 
Denver, Colorado. 


READ character at a glance. Free details. 
Ilington's, 418 W. 64th, Los Angeles 3. 
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POPULAR SCIENCE OPPORTUNITIES 


LEARN Landscape Painting, From Real 
Paintings. Write. Jolm Haynes, Doe Run, Mo. 


HOME Study courses based on Harvard 
Classics, University Foundation, Hs, | 
Augustine, Fla. 


§ ELECTRICAL SUPPLIES 
& EQUIPMENT 


NOW—Repair your 


ie 


own electrical | appli- 
ances with Chanite Self-welding, Electri- 


eal Heating, Element Flux. Instructions, 
delivered, price $1.00, Stick Form 25e each 
$2.00 dozen. Chanite Sales Company, 914 


South Main, Fort Worth, Texas. 
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ELECTRICAL Appliance Repair. Open your 
own shop. Learn house wiring; electric 

motors,  vaecunr cleaners, washers, 
'omplete illustrated course shows 

Free booklet. Pacitie Training School, Dent, 

AAT 71211 58, Hroadway, Los Angeles 3, 
alif. 


BRHOKEN-—Burnel out Electrical Heating 

elements quickly repaired, Use new amaz- 
Nichrocite Paste, simply overlap ends 
and turn en current. Family size $1.00 bill, 
Satisfaction guaranteed, Armstrong Mg., 
Box 861-Y, Minneapolis, Minn, 


ELECTRIC Pencil:  Writes-Engraves al 
Metals. $1.00 postpaid. Beyer Mfg., 

4515-C Cottage Grove, Chicago 15. 

HORNS, 21 volt. ILC., small, rugged con- 
struction. Used as warning horns in air- 

Cost RU bs anda £3.00. New, in 

, S100 postpaid. G. E. l'ear- 

, 145-18 157 St, , Jamaica 5, N.Y. 


CRUISE Fans’ Make your own. 16 in. 
correctly balanced Aluminum Fan Bide, 
12" Bore, ideal on any size motor 1 /t— 
1/3 h.p., $3.50. 18 in. all welded guard 
adjusted to fit + stops on motor, £3.00, 
A jastabls floor standard], 4 — 8 ft height, 

d, sturdy, $9.00. ‘Table standard, uni- 
fits motor base, $3.75. 
.. Springfield, Ill. 
Immediate Delivery. 
oi260 m. Detroit Arvo., 
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ALNICO Magnets 
Terry Sales Co, 
Toledo 9, Ohio. 


APPLIANCE Parts: Heplarement Elements: 
Mica: Hotplate Bricks. Write for Free Cir- 
cular. Allstate, Box 434, Worcester 1, Mass. 


MANUAL on multispeed three phase induc- 
tion motors $2.00 free literatura, Electric 
jud Dale St., St. 


wale A. 


50 EMPLOYMENT SERVICE 


INTERESTED Foreign employment? Thou- 

sands jobs throughout world. Names and 
addresses over 200 [firms with sample ap- 
nliction $1.00. “We search the world’ 
Wonder-World Research Dureau, Box 731, 
Gladewater. Texas. 


$100.00 WEEKLY Possible Here. For all 
delinquent accounts received they p pay daily 
from 10c¢ to $1.00 each, Company's name fur- 
nished for only 50c (Coin Please}. Leo C 
Service, P. O, Dox 1267, Hoanoke, Va. 


Lu 


1 ENGINES, MOTORS, ETC. 


WINDING Data, listing 225 motors, single 
and three phase, $1.90. Motor Data, Hox 
7531 Kansas City 2, Mo. 


fotors 110 Volt AC-DC Hig 
£6.00) Limited wey H. 


1 
Pire 1394 Fulton Ave, Bronx 56, N 


ENGINE castings. Plas oe a 
Howard, P3, 9417 N 
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Catalogue lie, 
. Ashland, Chicago, III. 


FARMS, 
OTHER REAL ESTATE 


GOOD Farms — Ranches, Washington, 

Minn, Montana, Idaho, Oregon, North 
Dakota. Dependable ervps, favorable cli- 
mate, Write for literature, lists describing 
typical postwar farm opportunities. Specify 
which state. J. W. Haw. 120 Northern Pa- 
cific Ry., St. Paul 1, Minn. 


OZARK Lands for All purposes. Actual river 


tages. 5 acres SO0.00 and upwards. 
Free list ami? lDiteriture, Hubbard, 424H, 
Minnesota Are. Kunsas City 4, Kansas. 


POPULAR 
SCIENCE 
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OZARIK farms, Large list free, 
_ Mountain Y iew, Alo. 


STROUT’S Green Farm Cataleg—over 100 

bargains— Maine to Florida, west to Cali- 
fornia, Oregon & Washington, Write Today 
for this big Book. Mailed Free. Strout 
Realty, 255-218 dth Are., New York 1, 
AM. Y.. 7 So. Dearborn St., Chicago 3, lll. 
453 So. Spring, Los Anveles 13, Calif. 


HOMESITES—$150 Convenient payments. 
California's finest Garden Spot. On Mor- 
Bay's scenic Shores. Wonderful tish- 
bunting, boating. Fertile soil, soft 
temperate climate, congenial coim- 
Free Literature. Richard to 
Hollywovud Bivd., Hollywood — 285, 


E. Frank, 
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CHOOSE A Good Farm in Canada! 
mation about excellent opportunities 
farms to fit your needs and capital will be 
sent to you promptly. State your prefer- 
enees in size and kind of farm, and in what 
province you ure interested, Address in- 
quiry to IL Ht. Cresswell, Canadian Pacitic, 
Alontreal, 
A SI SIX Room House, $300.00 Complete. 
Ready for You to Move in. See ad on 
page 230. 


OZARK farms resorts. Free list. Farmfinders, 
_ 11, Eureka Springs, Arkansas, 

OZARK Magazine, Eureka Springs, Arkansas. 
For homeseekers, sportsmen. Year, £1,000, 


5 FIELD GLASSES. 
TELESCOPES, ETC. 
BUILD Your Own Reflecting ‘Telescope 


Copy of Instructions 10¢, Catalog Free, 
Maytloor, Katonah, N. 3 Y. 


or 


TELESCOPES 13 inch 2-section 8 power, 
precision ground polished lenses. Hali- 
vidually packed $1,50, Wi-inch 3-section 17 
power, precision ground, polished lenses 
including carrying case $2.20. Postpaid, 
Criterion Co., Dept. PS. 327 Trumbull St., 
Jiartford, Conn, 
REFLECTING Telescopes, complete 315^ 
diameter, equiaterially mounted. View 


planets, stars, $19.75. Write Skyscope Co., 

475-ith Ave, New York, 

60 POWER telescope, $2.95. 250 power mi- 
croscope, $2.45, Also bargains in binoculars 

and surplus lenses. Send for free catalog. 

Brownseope Co, 24 W. dath St, New York, 


TELESCOPES, Real 17 power telescopes 
$2.00. Send $1. deposit, balance C.O.D. 

United, 2309-P8 Lawrences, Toledo, Ohio. 

ASTRONOMICAL telescopes, Microscopes, 
Cameras, Binoculars, Hooks: Bought, sold, 


repaired: Lists 10e: Specify instrument 
wanted, Rasmussen and Reece, 41 Market, 
Amsterdam, N. Y. 


FREE instructions; Make powerful astonomi- 
eal telescopes at trithing eost. No obligation. 
Clear vision finished lenses for astronomical 


telescopes. 100X $2.00, 200X $3.00, 400X 
$£L00, Carl Jamer, Manorville, N.. Y. 
TELESCOPE, Powerful Army type,  &- 
power, 3 section, all aluminum construe- 
tion, with scientifically ground 4ümin, lens. 
Length closed, 8-in., open 15-in. Only $1.65 
postpaid. Money-back guarantee, Utica Mail 
Order Co., 923 Eagle St, Utica, N. Y. 
56 FRUITS AND FOODS 
WHEAT Germ Unexeelled quality 215 Ibs. 
$1.00 postpaid, HMealth-Wheat Co., 
Rochester 8, N. Y. 
57 FÖR THE HOME 
GUARANTEED Wringer Rolls, Grates, 
Firepots, Linings, Pensar, Magprodax, 
Royal Oak, Mich. 
58 FOR INVENTORS 
INVENTORS: Avoid unnecessary expense, 


Write for free booklet explaining how our 
Consulting and Advisory Service can assist 
you in deriving greatest profit from intent- 


ing. Institute of American Inventors, Dept. 
1935 Eye St, N.W., Washington 6, 


30-A, 
D. C. 


INVENTIONS Having profit possibilities in 


demand by spetitic manufacturers, cash 
or royalty. Free descriptive booklet, pro- 
tective — disclosure form, references, and 


how to safely disclose an invention for sale, 


upon request. Invention Reporter, 3A-11106 
B. Longwood Dr., Chicago 43. 
CASH for practical ideas aml inventions. 


Mr. Ball, BU-9441 Pleasant, Chicago. 


INVENTORS—Take prompt steps to pro- 
tect your invention. Delays are danger- 
ous. Get new Free Book, “Protect, Finance 
and Sell Your Invention," and ‘Invention 
Kecord’’ farm. Preliminary information 
free, Reasonable fees. Conscientious coun- 
sel, Easy payment plan. Learn how to pro- 
tect and sell your invention. Write us to- 
McMorrow, Berman & — Davidson, 
Attorneys, 14J-F, Atlantic  Bldg., 
Washington 4, C. -— | 
INVENTORS: Learn now—without obliga- 
tion—how to protect and sell your inten- 
tion. Write for free Record of Invention” 
form and complete instructions for making 
tlisclosure and establishing date of your 
invention, We also send our new free 
"Patent Guide for the Inventor’, contain- 
complete information about patent 
procedure und how to sell inventiong; 
giving illustrutions of many successful in- 
ventions; over 150 basic mechanical move- 
We assure you prompt, confidential 
Delays may be dangerous, Write 
ioday for your free “Patent Guide" and 
“Record of Invention’’ form. Clarence A. 
O'Brien & Harvey Jacobson, Registered 
l'atent Attorneys, G2A-G, Adams Building, 
Washington, D. C. 


“INVENTOR’S Guido" free, containing 100 
mechanical movements, information 

about patenting, ME haa inventions. F. B 

Ledermann, 151i ? : Nassau St., New York 7. 


WILL pay cash or high royalty for pruc- 

tical inventions of small rubber or metal 
articles. J. F. Bent Rubber Co., 5926 Regent 
St., Huntington Park, Calif. 


r———— ÁN cm cc 


INVENTORS! Have you good patentable 
MONES Write Mr. Metzller, 11 W. 42nd, 


THE Inventor who believes he has à new 
and useful invention, and needs advice, 
should consult a competent registered pat- 
ent attorney. Without obligation, write for 
full information on how to secure Patents 
and Trademarks, Mandolph & Beavers, Rer- 
istered Patent Attorneys, 340-E Columbian 
Bldg., Washington 1, D. C. 
INVENTORS: We design, Build working 
models and market your idea or produrt. 
Gadget Designer, 725 Walnut, Room 23-E, 
Philadelphia 6, Pa. 


DEPENDABLE Patent ^ searches 
complete with patent copies. 
form free. Write  Itaymond L. 
Patent Searcher, 410-S Bond Building. 
Washington 5, D. C. (Former U. 5. Patent 

Office employee). 
SELL your Invention 

turers, says successful Inventor. Names. 
addresses, financial rating of Manufac- 
turers any type product, average list, $3.50. 
Inquiries invited. Inventor’s Guide Service, 
Joseph Woods, Director. 1249 Vicente SL. 
San Franciseo 16, California. 


z 


direct, to Manufac- 


WANTED: Practical Inventions, Inventors 
Exchange, Heseareh Division, Dë, Hart- 
ford 1, Conn. 


INVENTORS, My reasonable priced models 

will help sell your patent. For information 
Write, John Nemeth, 2343 Huntington Ave.. 
Buffalo 14, N. Y. 


59 FORMULAS, PLANS, ETC. 


137 MONEY-making plans, also formulas 
for salable products. Descriptive booklet 
free. Elite Co.. 220-A Grand St., N. Y. 


FORMULAS—AIl kinds. Latest money- 
makers; literature Free.  KemiKai, Park 
Ridge, IIl 


AUTO and Farm Plans, 


that can be made 
for $1.00. List Free, P. Lessard, 716 Tyler 
St, Oakland, Calif. 


FORMULAS—Latest, best Anay!sis. Lit- 
erature free. E. Belfort, Engineering 
Building, Chicago 6. 


PO SCIENCE OPPORTUNITIES 


"FORMULAS"-——Amazing book shows over 
500 formulas, recipes, secret processes, 
for home use. How to make cosmetics, soap, 
glue, etc, 250 Pages, $1.49, Popular Science, 
Dept. 76-C, 353 dth Ave, M.Y. 10, N.Y. 


NEED Chemists? Formulas. Analyses, 
ldeas. Consulting Scientific Company, 

Swarthmore, Pa. 

ICELESS Ice! Colder: Cleaner; Cheaper. 


Instructions 25c. Duffy, D-28, Covington, 

Ky. 

MODERN Specialties from formulation to 
packaged products. Garard, Consultant, 

Fairmount, W. Va. 

CHEMICAL analysis, research, all products; 
Manufacturing formulas, processes  fur- 

nished. 35 years experience. Central Labora- 

tories, Dept. S, 312 David Whitney, Detroit 

26, Mich. 


60 FROG RAISING 


TADPOLES make frogs, tremendous demand. 

Both make you money, 25c brings val- 
uable information, Chariton Corp., Century 
Bldg., Chicago 4. 


62 FUR FARMING 


ORIGINAL Chin-Chin Giant Chincila Rab- 

bits. Valuable Fur, Delicious Meat. 
l'Ueasant Pastime, Tremen- 
dous Demand. Small Investment. Large 
Profit. Willow Brook Farm, R16, Sellers- 
ville, Pennsylvania. 


63 GAMES, ENTERTAINMENT 


SIX Best Card Tricks Includes $5,000,00 
Poker Hand, Send $1.00 today. Zeis, 728 
Lesley, Rockford, Iil. 


"WIGGLE-Me'' Toy Dog—craziest antics! 

Loads of fun for old and young. $1.25 
postpaid. J. R. Miles, Dept. 8, Box 80, 
Jackson Heights, N. Y. 


YOU Bet! A change for Young and Old. 

Complete rules and instructions. Play 
“Watch The Blue Room’’—$1,.00, Viviani, 
Marseilles, Illinois. 


“DICE Games—How One Man Heat Them,” 

Complete method, big 8 x 11 booklet 25e. 
Henson, Apt. 3B, 2912 Wayne Ave., 
Kansas City 3, Mo. 


VE EL a n] Lucre Renard Ears Aera 


EXCITING new card game. Instructions—1Üc. 
Gassman, 17162 Gallagher, Detroit 12. 


MAGIC Pyramid. Puzzle game sensation for 
1946. 25c coin. Sausalito Sales Co., 
Box 217, Sausalito, Calif. 


64 GARDENING 


TRACE Your family history with ''Guidex''! 
Literature free. Family Guidex, P.O. 
Box 829, Annapolis, Ml, 


68 HELP WANTED 


EXPERIMENTERS Demonstrate Jet Pro- 


pulsion, Helicopters to the public. Rush 
name for circulars. Shea, P.O. Box 33, 
San Lorenzo 50, Calif. 
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AMBITIOUS man. Capable operating branch 
factory. $3000.00 year. Write all qualifica- 

tions. ‘Shelton Enterprises, 201 Halladay, 

Jersey City, N. J. 

MAKE up to $25 a day selling advertising 
specialties. Details free. Steel Adv. Service, 

Box 206, Richmond 5, Va. 


69 HIGHGRADE SALESMEN 


LATEX Salesmen: Send $1.00 for sales- 
men's sample kit. Brings $6.00. Big sav- 

ings on latex. Wholesale prices. Send order 

today, Leo Service, P.O. Box 1267, Roanoke, 
a. 


70 HOBBIES, COLLECTIONS 


JEWELRY stones removed from rings, etc., 
100 assorted $2.40: 50 large ones $2.40, 
B. Lowe. Holland Building, St. Louis 1, Mo. 


COLLECT colorful Army Patches. Pictures, 
Price and sample patch only 10e. In- 
signia Mart, 703 Broadway, N. X. 


INVENTING can be an interesting and 

profitable hobby. Write for complete par- 
ticulars. Institute of American Inventors, 
Dept. 30-E, 2926-Eye St, M. W., Wash- 
ington 6, D. €. 


"METAL Work''-book shows how to do 

spinning, inlaying, cutting, etching, plat- 
ing, etc., in metal. great hobby. 192 
pages, 45) pictures, $2.00. Popular Science, 
ee T6-C, 353 dth Avenue, New York 10, 


Correspond, exchange 

with members everywhere, Free listing. 
Send hobbies, oceupation, age,  Haymornul 
Dow, 2922 164th St., Flushing 24, N. Y. 


UNUSED Match Book Covers. 100 all dif- 

ferent $1.00. 35 Royal Flash Covers $1.00. 
Free list. Charles Edelman, 1311 P East 84, 
Cleveland 3, Ohio. 


EXCLUSIVE hobby news, copy 10e, Ram- 
bler Magazine, Box 174-B Staten Island 

2. wN, Y, 

EXCHANGE duplicates. Swappers  every- 
where. List lc particulars free. Box 

2166, Denver 1, Colorado. 


SIGNATURES (47) Nazi War Leaders— 

Exact facsimile on real parchment $1.00. 
Warden Robert Bock, 505 N. 61st, Mil- 
waukee 13, Wis. 


JOIN Hobby Clique. 


71 HOME CRAFTSMEN 


WHITTLER’S—20 Patterns, instructions, 
X-acto knife, wood, $1.00. “Old Whit- 
tler," 1402 Charles, LaCrosse, Wis. 


“ELECTROPLATING —book on how to set 

up ami operate a complete home electro- 
plating workshop. 260 pages, over 150 dia- 
trams, $2. Popular Science, Dept 76-C, 353 
dth Avenue, New York 10, N. Y. 


ALUMINUM can be esi with ordinary 

soft solder and soldering iron, Send $1.00 
for generous supply of our new flux. War- 
haven Industries, East Aurora, N. Y 


TOY patterns. Circus wagons, trucks, carta, 

pull toys, ete. 35 patterns $1.00. Con- 
tinental Homecrafter, 907 Birch, Eau Claire, 
Wisconsin. 


PLYWOOD assorted sizes, minimum 6" 

square, (36 sq. inches), 14” Birch 12!$c 
square ft. Mahogany 1di!$c. Cratage free, 
Minimum order 25 sq. ft. Jean Sizelove, 805 
N. 12th St., Elwood, Ind. 


JEWELERY Accessories and Findings, Plastic 
and metal pinbacks, screw eyes, clasps, 

chains, rings, etc. Prompt shipping service. 

S DIND ING lists 10c. Doremby Co., Chisholm, 
aine. 


LAWN Furniture, Child chair, larger chair, 
settee, picnic benches and table. 60e 
Doll house and furniture 30c, 80 Lawn 
ornaments and novelty patterns, $1.25, 4 
New hanging shelf patterns, $1.25. Doll 
Strolier, colonial cradle, table and chairs, 
cireus group $1.00. All patterns $4.00. 
Modern Woodcraft, Saginaw, Michigan. 


NEW Nylon Parachutes, Quilting materials, 
Samples free. Rainbow, DeCherd, Tenn. 


BUILD and sell Lawn Chairs, Plans $1.00. 
We tell you how and where we sell. 
Wooderaft, Danby, Vermont. 
CATALOG: Patterns plywood Novelty Fur- 
niture - Letters - Numerals - Plaques- 
Frames - Weathervanes - Silhouettes - Lawn 
Ornaments. 100 Books &  Booklet's on 
Crafts & Hobbies, Picture Frame Moukl- 
ings, "Tools, Large line Decal Transfers. 
Other lines. Hundreds articles finely ïl- 
lustrated, Write Wo-Met Shop, Asüburn, 
Georgia, 
“TWELVE-In-One’’ Tool. 
Machinery Page 64, 
HOUSEWIFE Helpers—Build them for your 
wife or mother, Cookbook Stand—Holds 
book open at any angle for easy reading, 
Spice Rack—Holds approximately sixteen con- 
tuiners, Eliminates searching. Full size 
patterns. 25e Each. Woodcraft Plans, P.O. 
Box 136, Sedalia, Missouri. 


NEW application for gage marker. Tool in- 

scribes parallel lines on wood or metal using 
perpendicular, angular, curved edge as guide. 
Steel and dural construction, guide head on 
hall swivel, Immediate shipment $1.98. H. D. 
Co., Huntington Park, Calif. 


See Bishop ad 


MAKE Dowels Round tenons any size 
length M easily made plans, 220 Lee St., 
Rock Hil, 8. €. 


MAKE xum Buttertiy Brooch, Floral Spray, 
key Chain all for Dollar, Shell Catalogue 
Free. Dixie Shell Service, Lakeland, Fla. 


106 NEW never marketed woodwork patterns 
£3.00. 50 new different toy patterns $1.50, 

E for $41.00. Kathryn Schilder, Cresbard, 
. Dak. 


—— M —— MÀ li— n 
RNOCRDOWN Cedar Chest Lumber Veneers 

Free Price List. Giles-Kendall, Box 435, 
Huntsville, Alabama. 


LEATHER Kits, coin purse dlc, comb case 
33c Bulletin 72 lists kits, supplies, Hit 
Kraft, Box 2868, Los Angeles Su, Calif. 


74 INFORMATION 


DRUNKENNESS Is : Is a disease which re- 

sponds to treatment. Medical skill plus 
human sympathy prove successful with 
liquor and drug cases, .60 years experience. 
Write for free booklet, P. E Nelson, The 
Keeley Institute, Dwight, Ill. 


INFORMATION for single people by Human 
Relation Consultant. University Graduate. 
Dr. B. Long, Box 375, Los Angeles 53, Calif. 


OILFIELDS offer good paying pleasant jobs 

from Boom Town to city offices Names, 
addresses, 100 companies, List of jobs and 
pay rates. Research, Box 559, Victoria, 
Texas, 


pee ee 


LOOSE False Teeth cun be made to fit 

tight, snug, with entirely new Dental 
Plate Liner—made by a Dentist. Do 1t your- 
self. One application lasts. New «liscovery— 
not a paste or powder. Guaranteed to make 
loose dental plates fit perfectly. Write for 
15 day trial ope. Send no money. C. N. 
Reese, D. D. , Box 268K, Winnetka, Ill. 


MEN! Do you us a professional title and 

earn while learning? Not a school or cor- 
respondence course. All information in per- 
sonal letter for one dollar. W. L. Keifer, 
Opt., 1301 Elm St., Lebanon, Penna. 


75 INVENTIONS WANTED 


WANTED—Patented, unpatented inventions 
having profit possibilities, all kinds. If 
will sell, reply immediately. Descriptive 
booklet, references, free. Invention Reporter, 
3B-11106 S. Longwood Dr., Chicago 43. 


INVENTORS: Hundreds of manufacturers 
have requested our assistance in locating 
marketable new products. Complete  in- 
formation, free. Institute of America In- 
ventors, Dept. 30-C, Washington 6, D. C. 


CASH for Inventions—Patented, — unpat- 
ented. Mr, Ball, BC-94141 Pleasant, Chi- 

cazo. 

INVENTIONS Promoted. Patented or Un- 
patented. Write Adam-Fisher Co., 183-A 

Enright, St. Louis, Mo. 


EARN Up To $2,000 year, inventing simple 


items for special cash markets. Ideas only, 
No patents. Hendrickson, Argyle 8-A, Wis. 


INVENTORS: We have a market for worth- 
while products. Write for our sales plan. 

Visioneering, Inc., Dept. V, Security Bldg., 

West Bend, Wisconsin. 

INVENTIONS and Designs Wanted At 
Önce. Patented or Unpatented. Cash or 

royalty. John D. & Son, Dept. AA, 140 

Spruce St., Bridgeport 5, Conn. 


HAVE You An Idea? Have plant — need 

something we can make, liquids, pastes or 
powders for institutional or industrial use. 
Will finance and protect to your satisfaction. 
Rubber City Mfg. Co., 90511 Cassius Arve., 
Cleveland 5, Ohio. 


76 JEWELRY 
“JEWELRY, Gem Cutting, Metalcraft’. 


Fascinating designs for hobbies anid 
moneymaking opportunities. New complete 
illustrated book covers cutting, polishing, 
mounting gems, metal, jewelry work ete. 
287 pares, $2.95 postpaid. Money back 
guarantee, We supply tools, materials at 
lowest cost, Modern Technical Book Co., 
Dept. MS, 55 W. 42nd St, New York 18. 


JULY 
1946 J9 


POPULAR SCIENCE OPPORTUNITIES 


MANUFACTURE Costume Jewelry At 
Home For Profit, Hobby, Therapy. Free 
Wholesale Supply Catalogue. Instructions. 
Florida Supply House, Bradenton. Fla. 
JEWELRY findings, chain, links, ete. 


Metal and Plastic. Send dime for catalog. 
George Sassen, 154 Nassau St., New York 
City 


SHELL Jewelry, made at home, directions, 
earring clips, pinback, plastics and Shells, 
for one set, Send only $1.00 to Williams 


Shells, P.O. Box 8635, Sulphur Springs, Fla. 
Se ee BE. gi a ae 


LANGUAGE OUTFITS 


riri 

99 LANGUAGES by Linguaphone. Russian, 
Spanish. Portuguese—Direct  conversa- 

tional method for mastering any language 

quickly. easily, correctly at home, Send for 

free book.  Linguaphone Institute, 54 RCA 

Bldg.. New York, CI 7-0830. 


78 LEGAL DIRECTORY 
Box 


EE A i Eg t e cl | T 
MEXICAN Law Practice, L. Gonzalez, 
236, El Paso, Tex. 


MACHINERY, 
TOOLS, SUPPLIES 


WASHING Machine e and Vacuum Cleaner 


parts. Andy's 1325 N. Ottowa, Chicago. 


DRILL GRINDER—Grinds drills to fac- 

tory ac“tracy. Calipers with direct read- 
ing scales. irclo cutters. New Tool grind- 
er. Lowest prices, Free literature. Factory, 
811- A East 3lst, Kansas | City 3, Mo. 


NEW application | for i gage re marker. Tool in- 

scribes parallel lines on wood or metal using 
perpendicular, angular, curved edge as guide. 
Steel and dural construction, guide herd on 
ball swivel. Immediate shipment $1.93. H. D. 
Co., Huntington Park, Calif. 


EQUIP your home workshop quickly, efi- 

elentl,, economically by building your own 
Mill, Shaper, Drillpress, Vise, Jointer or 
other metal and woodworking tools. Lewis 
Casings and Materials are ready to finish. 
detailed Blueprints show how. Send 10c to 
cover cost of mailing new Catalog eo Me e 
93 items. Lewis Machine Tool Co., P. O. Box 
116, Station A, Dept. 8-66, Los Angeles 31, 
Calif. 


DRILL Grinder for Twist Drills $2,985, and 
. other Craftsmen's tools. See ad on page 248. 
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"TWELYE- In-One" precision tool. Fine 
tempered steel. Fits in vest pocket, In- 
eludes adjustable nut wrench, alligator 


wrench, screw driver, file, glass cutter, wire 
stripper, staple and tack puller, straight edge, 
magnet, rule, knife sharpener, bottle-opener 
... all in one unit, $1, postpaid, guaranteed, 


Bishop Engineering, 111 W. Washington, 
Chicago. 

81 MAGIC TRICKS, 
PUZZLES, ETC. 
MAGICIANS’, Gamblers’ secrets exposed, 
Cards, Dice. Punchboards, Slot Machine. 


Catalog 10¢. Book Co., Box 671, St. Louis 

1, Mo. 

WORLD’S largest professional magic shop 
keeps you in touch with latest tricks. 

To receive mailings send 25e for new cata- 

log. Holdens, P-220 Y W. 42nd St,, New York. 


BE a Magician. Large professional magic 
catalog of latest tricks. 25c. Ireland, 
F-109 North Dearborn, Chicago, | 


MAGNETIC "Tricky Dogs" Sample 30r, 
Dozen $2.00. “Hum-A-Zoo" Musical 
Novelty Sample 15e, dozen $1.10. “Spook 
Kat" Party Game, Sample 25c. “‘Lumi- 
nous’? Ink, Sample 30c. Kant, 323 Third, 
Pittsburgh 22, Pa. 
AMAZE and mystify your friends with 
highest quality magic. New catalogue 25c 
coin. Mazda | Magic Co., Mt. Sterling, Ky. 


VANISHING . Quarter and Catalog 2e 
Sterling Magic, Box 191, Royal Oak, 
Mich. 


FREE! Large Catalog of magical apparatus 
if you remit @5c for "Magic Is Fun” 
Magazine, Robbins Co., 152-F W. 42nd St, 

New York. 


POPULAR 
SCIENCE 
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500 TRICKS you can do! Douglas’ famous 

Catalog of 500 ‘Tricks, now only 10 
cents, America’s fastest service on magic 
for pocket, parlor, stage, professional, 
amateur. Douglas’ Ma Magicland, Dallas, Texas. 


rri cap 


DOLLAR Magic Set ] Set Free with Catalog 25c. 


4462-K, Germantown, Philadelphia. 
Tricks, 


GIANT Fun Package! 48 Jokes, 
Novelties, $1.00. 206N15, Philadelphia. — 


MAGICAL Catalog | over - 800 Wonders s of 

Pocket, Parlor, Club andl Stage Tricks. 
Sensations Mental Acts, Escapes, for amuse- 
ment entertainment or Profit. Big Illustrated 
Catalog 25e refunded first order. “The 
Magician", 2463-D Kensington Ave., Phila. 


25, Pa. 


FLOATING Cigarette Trick Cigarette 
Floats in Air, with instruct'ons, Dime. 
J. Eastwood, Box 623 Parkersburg, W. Va. 


"THE Fakir” Monthly Magazine for Magi- 
clans, Copy 25e, Subscription $2.00. 
Joseph Rachun, 114 Grand St, Brooklyn 


1l, N. 


MAGIC: Big 160 page Illustrated Catalog. 

latest Magie Goods, 25c. For over 1/3 
century we have supplied Professional as 
well as Beginner, Chicago Magic Co., 2300 
M. Mason, Chicago 39. 


ESCAPE handcuffs, trunk, vault, rope, etc. 
Instructions 25c. llington 418 W. 64th, 
Los Angeles 3 


ELECTRIC Fun! 200 stunts, 
_ $1. Cutting, Campbell 3, Calif. 
TRICKS. Secrets, cards, punchboards, ete. 


explained. Big illustrated circular free. 
Muck, Box 1278-P, San Francisco. 


110 volts, 


THAYERS! Quality Magic since 1907. Send 
23¢ for current Catalog. Free Lists. Secrets 
Twelve Illusionettes $1.00. Sample Genii 


Magic Magazine 30c. Thayer Mfg. Co., 812 
S. La Brea Ave., Los Angeles 36, Calif. 


SENSATIONAL Spirit Effects, Mind Reading 
and Handcuff Escapes Literature for Stamp. 
Frank Wilbur, 1048 Dickens, Chicago 14. 


EASY Tricks Make You Popular. Send 10e 
for list instructions and trick, Nehi, 726 

Fountain, Allentown, Pa. Don't Hesitate— 

Investigate, 

NEW simplified 
working — bafflers 

Roundtree Agency, 

Rouge 18, Mich. 


OVER 500 Magic Books and Tricks in our 
New Ife Catalogue. All new hooks, stocked. 
Mazic Store, Minneapolis 2, Minn. 


card tricks amazing self- 
$1.00 postpaid. The 


529 Elliott St., River 


81A MAGNETS 


MAGNET, “Alnico” 4 oz. Horseshoe, pow- 
erful (lifts about 5 ]1]bs.). $1.00 onus. 
Ross, t 66 W. Broadway, Nw York 7, N. Y. 


ALNICO. Four powerful magnets $1.00 "Ex. 

ceptional value. Lift 30 times 
weight! Literature free. Ronald  Eyrich, 
Box 849, Milwaukee, Wis. 
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MODELS, small lot 
als, plastic, etc. 

Kentucky. 

MODELS, small lot manufacturing, metals, 
plastics, ete. Milburn, Burlington, Kentucky. 

PLASTIC Molding and Fabricating—Any 


item or quantity. Plastic Products Co., 
Dept. PS-2. 211 Tth S. E.. Canton, Ohio. 


MANUFACTURING 


———— 


manufacturing, met- 
Milburn, Burlington, 


83 MILK GOATS 
MONEY from dairy goats! Booklet free. 
Introductory 5-month subscription to 


leading magazine 25c. Dairy Goat Journal, 


Dept. 663, Columbia, Missouri, 

84 MILITARY INSIGNIA 

MILITARY Medals, ecorations, Enameled 
orders bought—sold, Collections Pur- 

chased. Kenneth Lee, 622 Security Bldg., 

Glendale 3. Calif. —— ^—w — 

FOREIGN decoration ribbons, list, sample, 
?0c. — Assorted insignia packet, folder, 


£1.00, Insigniacraft, 236-28th Aves N. Wa 
Calgary, Canada. 


SS 


Lee = 


their . 


MILITARY Insignias: 

(Value $4.60) 
before equalled. 
Us sample 5c. 
, lew York. 


22 different for $1.00 
Introductory offer, never 
Prices and Insignia Guide 
Hobbyguild, 35X W. 32nd 


85 MINERALS 


& PRECIOUS STONES 
12 


2 ROUGH Red Garnets 36 Gram $2.40. 
Cut Australia Green Garnet Brilliant 
$3.00. Finest cut optical prism 1% inch 
$3.00. Federal tax included. Ernest Meier, 
Church St. Annex, P.O. Box 302, New 
York 8, N c AN 


“GENUINE” Ari Arizona Rubies 
Send quarter for packet. Mineral Speci- 
mens Co., Box 2651, Phoenix, Arizona. 
GEM Cutters Jade $1.00 oz, 2 Moss Agate 
Zoc. Algae Agate Chalcedony Turrittela 
Jasper $1.00 lb. Gem House, Casper, Wyoming. 


WYOMING Jade: One square inch each of 
Light Green and Black. One square inch 
Dinnasaur Carnelian. 4 Gemmy Sweetwater 
Moss Agates. All for $1.00. Money back 
Guarantee Jade & <Agate Mfg. Co., Box 
166, Casper, Wyoming. 
GEMS. precious and semi-precious, 
genuine, from world wide sources. 
direct, no overhead, save money, 


10c. Hill Co, Route 7-K, 


(Garnets) 


all 
Deal 
Catalog 
Salem, Oregon. 


86 MISCELLANEOUS 


GOOD “Used” self-instruction educational 
bouks on all subjects bought, sold, 


rented, 
exchanged, Satisfaction guaranteed. — Com- 
plete information and 100-page illustrated 
bargain catalog Free! Write—Nelson Co.. 
Chicago 5. 


DRUNKENNESS Is a disease which re- 

sponds to treatment, Medical skill plus 
human sympathy prove successful with liquor 
and drug cases, 60 years experience. 
Write for free booklet. P. 8S. Nelson, The 
Keeley Institute, Dwight, Ill. 


1 SS MONEO 


HYPNOTIZE anyone! Get the most perfect, 
easily learned, modern scientific 
of “Genuine Hypnotism’* in the world” 
Fully illustrated. Only $1.00. Money back 
guarantee, Fowler, Soldiers Field, Boston 
63, Mass. 
THE Lord's Coming! Get dozens free 
proofs. Write quickly. International 
Evangelism, Box 263-P.8., Duluth, Minn. 
FREE Information! Locates thousands 
scarce bargain merchandise, Druggist, Bos 
1279-8, Joliet, Ill. 
MEXICAN Jumping 
hundred $1.00, 


Beans. Dozen 25e, 
thousand $5.00. Mexican 
Products Co., 126 N. Main, Tulsa 3, Okla, 


MEDICAL Laboratory Technicians in great 

demand. We train you in your spare 
time, in your own home. You can practice 
while studying. Write for free catalogue. 
Imperial Technical Institute, Box 973-8, 
Austin 5, Texas, 


EXPRESS Wagon Chassis all steel. Disc 
wheels rubber tires $5.95 wholesale prices 


on application. Paradise Craftsmen, Box 
98, Bradley Beach, N, J. 
UNUSUAL Novelties, samples 10e. Modern, 


_ Box. 2, Station B, ‘New York 2. 


ALINICOV "7 "Magic Magnets”, most power- 
ful steel, defy gravity, through wood, 

Useful tool, stunts, gift. 1" long, 2 

.00. Also ''Toothpick Magnets 8 for 

$1.00: “Magie Wand”, 2 for $1.00. Eljay, 

Box 891, Ni Newark 1, N. J. 

ELECTRIC Pencil: Professional size, Writes 
and Engraves all metals, precision built. 


$1.00 Postpaid. Reb Industries, Box 265-Y 
Elmhurst, Ill. 


NAMEPLATES—glass bead letters on board 

to match house trim, Reflects lights, 
Weatherproof. 25c letter $2.00 minimum. 
PlacArt Co., Round Lake, Ill. 


LONG Life, 4,000 play phono needle, $1.50 
List. Your cost $1.00. Precise Eletronic 
Service, 4 | Luna Lane, Middletown, Pa. 
BEAUTIFUL oil colored 8/10 enlargement 
of your negative, $2.00. Lakes Photo 
Studio, Round Lake, Ill 


STAG. Book Matches. 10 for $1.00. 
Novelty Co.. Bellefontaine, Ohio. 


Logan 


POPULAR SCIENCE OPPORTUNITIES 


MAKE Your Own Plastoplate printing cuts. 
Simple, easy process, l'lastoplate, Argyle 
2, Wis. 


MECHANICAL 


Drawing Instruments- Veeco, 

4 piece, compact, precision set, brand new 
in lined case, value $12.50, Special, $7.25— 
Deitzgen 11 piece Set, S10.00—4harvos 9 
piece Set, $8.50. Army Surplus Slide Rules, 
slightly used, 15c each Hull Auto Compass, 


for accurate road direction, brand — new, 
£2.50. Brand new folding valise knapsacks 


olive green duck, heavily 


made of heavy 
repellent to fire or 


bound and reinforced, 


water. Inside 3 lurge snap fastened pockets, 
heavy webbed straps, hand and shoulder 
hamlles, size opened 22" x 54”, closed 


22" rolled. Useful to Hunters, Boy Scouts, 
Hikers und for all traveling use. A $7.50 
value, Special $2.25 postpaid. Forward 
money with order. No C.O.D. shipments, 
Public Sport Shops, 13 8. léth, Phila- 
delphia, Pa. 


INVENTION For Sale—Marketable, Incom- 
parable Victory Puzzie—Educational Highly 
Entertaining for the Family, Particularly In- 
teresting to Recruits in Leisure Time, Write, 
Alfred Hirschi, 1702 N. 4th St, Mil- 
waukee 12, Wis. 
MAKE delicious Caramelcorn, Marshmallows, 
Cheesecorn, three guaranteed formulas, 
$1.00. Frank Shilling, 1017-5  Ducber, 
Canton 6, Ohio, 


11% MILES of Wire for $4. 95. Dozens of 
uses. 8 lbs. breaking Strain, Rustproof 
Bethanized Steel. Government — surplus. 


Orders filled immediately. The A. Buchand 


Co., N. Adams, Mass, 


KILL All Weeds with 2000 degree flame, 
famous fire gun sterilizes, thaws, inciner- 
ates, disinfects. Works like blow torch, 
burns kerosene, mostly air. Economical, 
safe, sure. Free literature tells how. Write 
Sine Equipment, S376, Quakertown, Pa. __ 
FREE literature how to locate buried 
treasure and minerals. Fisher Labora- 
tory, Palo Alto, Calif. 
MAKE Are Welders, Power 
Power Mowers. Supplies, 
Service, Canton, Kansas. 


rss nba. etd o2 a Sr E e mt i m 
ANALYZE any handwriting. Graphochart, 25c. 
Illington’s, 418 W. 64th, Los Angeles 3. 


SOLID Gold discharge emblems $3.00 — 
Gold filled $2.00. Mimeograph Machines 
$0.95, $22.50, $32.50. 7 column adding 
Machines $12. 95. Expansion Watch hands 
$1.00. Art, S208 Sheridan, Chicago 13. 


Hacks HWE, 
Holgerson's 


FIREWORKS, any time, any quantity, newest 


ideas highest quality, best values, Giant 
salutes, aerial bombs, skyscreamers, battle-in- 
the clouds, new jet-propulsion plane rocket. 
150 piece combination offer $1.95. Satisfaction 


guaranteed. Write for big new catalog, 

Banner Fireworks Dept. 37, Toledo, Ohio. 

BUTTER Flavor, 10047 profit, Particulars | 
. free, HM. B. Maxwell, Rome, N. Y. 


LIVE Baby Alligators $3.50 Postpaid. Also 
Genuine Alligator Belts $5.95. Magic Nov- 
elty. 037 Washington, Miami Beach 39, Fla. 


RAHE book ation. — Free. 


information. Circular 
Robert Cannon, 37-50 86th SL, Jackson 
Heights, N. Y. 


NOW, the Visible $5 


the Share—with "U-X''. 

Share in two minutes, without soap, cream, 
lather or brush. See what You're shaving. 
Just rub U-X stick on fare, wash off and 
shave—for the cleanest, smoothest § shave 
you've ever had. Unbelievable? Send $1.00 
for two sticks—O months supply. Money-back 
guarantee if not completely satisfied. Sinan 
Sales Service, Dept. PS-2, Staten Island 6, N.Y, 


DOG Identification Tags 50e. Send for 
illustration. Frank Michalucine, 3206 


Eastwood Ave., Chicago 25, IH. — 

WE do nickel and chromium Plating. Globe 
Co.. Fitzgerald, Ga. n 

EARN Money Repairing Radios. Beginners 

. instructions 35e. “Radio, Box 3$11-G, 

Benton Harbor, Mich. 

MEXICAN Miniature Pottery. Oaxaca and 
Guadalajara, Bulletin. Mexican Products 

Co., 126 N. Main, Tulsa 3, Okla. 


COLLARFIX: Preserves shirtcollar neatness. 
Two pairs 25c. Herr Products, Collinsville 1, 
Illinois. 


RECEIVE Moneymaking Opportunities, Mails, 

"amples, Catalogs, Magazines. Your name 
in thousand mailing lists, 25e. Glassmine, 
1654 Amsterdam Ave., New York 31, 


ALLIGATOR Goods. Alligator Bags $15.00, 

$25.00, $35.00; Change Purses $2.00; Bill- 
fold $7.00: Belt $3.00; Maracas $1.00 Pair. 
Pair Cuban Rumba 449” $2.00, 544” $3.00. 
Moises Rodriguez, Box 2497, Havana, Cuba. 


OUTDOOR Fireplace castiron grates and 

grills, size ltix24, $4.00 each. F.O.B. 
15 plans free with each set. Plans alone $1.00. 
Pik-nik Fireplace Co., Box 1805-AÀ, Ander- 
sun, Indiana, 


ATTENTION Gas and Garage attendants. 

Modern Motor tune up, simplities and 
analyzes cars the time saving way. Tush 
$1.10 for yours. A oger Motor Charts, Box 


602, Trenton 4, X. J. 


MECHANICAL Coni RTUR Engineer desires 

represent American firm in Belgium or all 
Europe. Formerly Director General for impor- 
tunt Belgium firm. Write to Pinget, 232 Rue 
Du Noyer, Brusselles, Belgium, 


87 MODELS, MODEL SUPPLIES 


SHIP & Yacht Model Fittings and blue- 
prints. Hundreds of items to choose from. 

Send 25e for new illustrated catalog. A. J. 

Fisher, 1002 Etowah Ave. Dept. 5. Royal 

Ouk, Mich. 

MOST complete Tilustrated 
HO OO Molel Railroad 

published, Send 5e for mailing. 


Selly, 1377 
Gates Ave., Dept. 831, Brooklyn, N. Y. 


SHIP Model and yacht supplies, complete 
lurge 64 page catalogue, 25c, Wm. Wild, 
510 E. 11th St, New York City. 
MODEL Engine Catalog. Railroad Sup- 
plies, 25¢e. Refunded. Simonsen, P3054 
Greenview, Chicago 13. 


"MODEL Railways’’—book with simple in- 


Catalog—‘‘O- 
Parts ever 


structions for building, laying out, oper- 
ating a complete model railway. 256 pages, 
abo diagrams and charts, $2. l'opular 
Science Dept. 76-C 353 dth Ave, New 
York | 10, N. Y. 
“SNIP Model Makinz''—book tilled with 
complete plans for making any type gal- 


leon, clipper ship, ete. Nautical glossary. 
193 pages, 133 pictures, $1, Popular Science, 
Dept. 76-C, 353 4th Ave., New York 10, N.Y. 
MODEL Ship Builders! Are you looking 
for authentic, precision ship models? 
mend for richly illustrated fully descriptive 
catalogue in full color of famous ships of 
all kinds. Only 10r. Marine Model Co, Inc., 
Dent. C-19, Halesite, Huntinton, N. Y. 


— — ———————— À 8€ i — 


CATALOGS (Illustrated) for Modellers! Air- 

Planes, 60 page book on Solids. Features 
construction data. specifications. camoufiag- 
ing, 15c. Railroads: 128 page ‘HO’ guide. 
Equipment, accessories, fittings, 25e (includes 
refund coupon). Send coin or stamps for 


each profusely illustrated catalog desired. 
Polk’s “Nations Leading Hobby Rouse’, 
314. Fifth Are., N.Y.C. 1. 

SHIP model kits and fittings. Complete 


line Fisher model yacht equipment. All 
Boucher, Fisher, Marine Model and Ideal 
hits, fittings and blueprints at standard 
prices. Most complete stock in New Eng- 
land. Send lüc for price lists. James Bliss 
& n., Inc, 220 State St.. Poston, Mass. 


Railway models, complete line. Large 
catalogue: Combined HO and O guage, 25c. 


Walthers, 269 Erie, Milwaukee 2, Wisconsin. 

BIG illustrated model engine catalog 1. 
Active Products & Supply Co, 53 W. 

Jackson, Chicago 4, 

CARVE it from serap lumber $1.00. Tilue- 
prints and Description for Model Auto- 

mobile. Paragon Engineering Corp., 4031 
roodwin Ave., Los Angeles 26, Calif. 


BRASS Gears and Model Supplies, seml 10e 


for catalog. Pierce Model Works, Tinley 
Park. til. 
FLY—Poweredl  Plane—Real model plane 


uses housefly for engine. Simple instruc- 
tions with complete plans $1. Earl Enter- 


prises, Box 92048, Los Angeles 5, Calif. 
RADIO Control, 10 tube unlt, Revolutionary 


Design. Write for details, Box 1097, 
N. Y. 8, N. Y. 


| 


AIRPLANE Models, complete line, 68 page 

master model airplane and gas model cata- 
logue 25e (includes refund coupon). General 
Modeleraft Company 91-17. S7 173rd St., 
Jamaica 3, N. Y. 


STEAM or Compressed Air Engine Rotary 

valve high speed single cylinder 7/16 bore 
0/1 stroke, Will power small boats ETC 
Complete Engine Assembled $5.00 blue print 
$1.00 Parts list dime.  Amstoy Mfg. Co. 
r. QO, ox 2538, St. Louis, Mo. 


o 


MODEL Ford cars ; And other makes. Catalog 
25c. Model Autos, Hemingway, S. C. — — 
THREE Balsa fuselage or propellor blocks 
l!4x1!4x7". Postpaid with list of other 
sizes. Schalk, 3274 Decatur, New York 67. 
BALSA Wood, Cut to your order. Send dime 


for list. Milwaukee Models, 2017 N. 30 St., 
Milwaukee 10, Wis. f 
RAILWAY models, complete line, new 128 


page catalog, O, Ho, gaure 25e Walthers, 
260 Eric, Milwaukee 2 Wisconsin. 


MAKE your own Model Motor for Plane, Boat, 


Blue Prints 50c. Steffey, 120 Webster, San 
Francisco, Calif, 


88 MONEY MAKING 
OPPORTUNITIES 
DETECTIVES Earn Big Money. Experience 
unnecessary, Particulars free. Wagoner, 

P-125, West 86th, N. Y. N. X. . 
LEARN Metascience. Remarkable drupless 
healing. No manipulation. No apparatus. 


Unbelieveuble simplicity and results. Inex- 
pensive correspondence course. Write Meta- 


science, De Land, Florida. , 

ELITE Collection describes 137 money- 
making plans; local, mail order. Purti- 

culars free, Elite Co., 220-A Grand St. 


Nu de 
MECHANICALLY Inclined Men—own and 
operate general Appliance Repair shop. 
Complete, — illustrated course shows you 
how, Welding, Refrigeration. — Motor Te- 
pair. How to get business, etc., all phases 
covered. Free literature. Christy Supply. 
Dept. 1465, 2833 N. Central Ave., Chicago. 


MANUFACTURE Costume Jewelry At 
Home For Profit, Hobby, Therapy. Free 
Wholesale Supply Catalogue. Instructions. 


Florida Supply House, Bradentown, Fla. 

BUY Articles wholesale. Make money by 
mall Formulas, Trade Secrets, Litera- 

ture free. Massey, 64 Sterling, Franklin, 

New Jersey, 

1001 MONEY Making Ideas for everybody. 
rie Neuway Institute, Box 5463, Chi- 

cago, i 


WIN Contest Money., 


General Contest DBRul- 

letin shows how. 15 Big pages of helps. 
Many current contests listed. Sample 235c. 
General „Contest Bulletin, 1609-A East Mth, 
Duluth 5, Minn, 


= al 


200 MONEY Making Deals. 
formulas, Schemes. Folio Free. 
Crafts, Box 012, Dayton, Ohio. 


MAKE _ more money. We show vou how, 
Free Catalog. Interstate Publishers, 1429 
S. Gist Court, Cicero 50, Ill. 


$10, 000, 000 FREE-—Annually—l'rize Con- 
tests. Win Fortune. We offer you best 
help—Any contest. Lowest rates. — Bulletin, 
Free, Cash Hegister-B, 210 Fifth Ave., 
New York 10, 
EARN MONEY at Home—Realize Inde- 
pendence, Write Successful Income 
Builders, 508-B, Hollywood 28, Calif. 
“ILOW To Make Money with Big Malls" 
booklet 25e. Frank J. Artz, 1060 D Harding 
Dr., Toledo 9, Ohio, 


Plans. Rare 
Formico 


BIG Money Selling Negra Calendars and 
at a _ Commercial Ad Ince., 464 W. 

143, N. Y. 

BU es Opportunities. Stamp brings 
descriptive folder. Box §55-PS, Des 

Moines 4, Iowa. 

OPERATE profitable Home Business. Folio 
lür. Lisbon Service, R-4, Lisbon, Ohio. 


GET the newest and best offers. New service 

brings complete, ready-to-start offers at low 
cost, Saves time, effort. Particulars free. 
Kelly. 1080-0 Casgrain, Detroit 9, Michigan. 
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and Best Offers. New 

Service brings complete, ready to start 
offers at low cost. Saves time, effort. Par- 
ticulars 25c. Leonard A, Charles, P.O. Box 
469-D, Coverdale, Pa. 


dalli MMe mii dno SIR" 
“HOW to Make Money From Hobbies 60 

Pages true, exciting, experiences, ideas, 
plans for making your hobby pay big divi- 
dends. $1.00 postpaid or send stamp for 
circular. Clark’s Dept. A-1, 2204 Wheeler 
St., Johnson City, Tenn. 


EARN Money evenings, copying and dupli- 
eating comic cartoons for advertisers. Ad- 
service, Argyle 2, Wis. 


PAINT Figurines, Plaques, Circular, Prog- 
xi Co., 4033 Chowen Ave., Minneapolis, 
inn. 


PROFITABLE Ideas $1.00, Free literature, 
Michael's Business Enterprises, 715V 
Lorimer St., Brooklyn 11, : 


PRIZE Contest Hobby pays off with free 

automobiles aml contest gold. Here's 
how and where to get your share. National 
Contest Bulletin, Box 634-M, Grand Cen- 
tral Annex, New York City. 


START manufacturing business in your own 
home, No cheap novelties. Vallance Art 
Products, 1873 E. 70th St., Cleveland, Ohio. 


OPERATE Profitable mail order business, 
15e profit each dollar. Powell, Sampliner 
Bldg., Cleveland 3, Ohio, 


ELECTRIC Clocks are everywhere you go, 


GET the Newest 


buildings, homes, parking-lots, factories. 
Repairs increasing. Our easy to learn 
course with pictures and drawings teach 


You how to repair these clocks. Electronic 
Supply Co., Box 2350-B, Houston 1l, Texas. 


START your own business! Big Money— 

manufacturing novelties, plaques,  statu- 
ary. Catalog Free. Write, Bing Products, 
&8-BS Broad St., Boston 10 Muss. 


A $100-a-month hobby at home! No soliciting, 

no mail order, no meeting people. Easy 
enjoyable pastime. Details, 25»c (refundable!. 
Laura Dickson, 808-PS Elizabeth Street, 
Anderson, &. C. 


START Profitable Home Mail Business— 

“Cash In Your Mail" tells how !—25c 
brings this big folio of tested, proven money- 
maker plans, ideas. Coates, 46-B King, 
Dorchester, Masa. 


FREE catalogs every month for everyone. 

Best nationally advertised Sporting Goods, 
Radios, everything, Argent and Ross, Land- 
over, Md. 


HIT the top in aviation, electricity, plastics, 
radio. Details free. Technibook, Box 261-A, 
Mt. Kisco, N. Y. 


10,000 FORMULAS, receipts, secret profit 
ideas. Details free. Lumro Kimball, Nebr. 


DO You Want Results??? Opportunities 
galore. Earn big money at home. Dime 
brings details. Billings, 210 Fifth Ave., N. Y. 


IDEAS, Opportunities, supplies, tips, mail 

order information,  Sensational new 19416 
Directory hot off press. Rush name for free 
prospectus. Wilkin & Co., 118-CB E. Main 
St.. Hillsboro, Ohio. 


“THERE'S Big Money In Junk''! 
Fascinating! Free Circulars! 
Grand Junction, Colorado, 


PLAN Houses, buildings. Drawing ability 

and capital, unneeessary. Anyone ean learn 
new, quick method of making easily understood 
plans. Establish refined, profitable, lifetime 
plan service at once. Complete, illustrated 
course, ony $2.00 postpaid. Modern Crafts, 
203 Pine St., Modesto, Calif. 


Easy! 
Datteryman, 


89 MONUMENTS 


WRITE For Direct Prices 
Freight Paid. Guaranteed Free Catalog, 
Granite-Marble Factory, A49, Oneco. Fla. 


$100 GRAVE Markers Stainless Marble full 

proof against moss, or discoloration. Raised 
oval gothic lettering—plenty —bheveled polished 
job, 2x1" six thick, R.R. Exp. prepaid—100 
Ibs. Send card. Cast Marble, Kempton Pl., 
West Newton, Mass 


MONEY for you. Start home business. Free 
leaflet describes 157 different plans. Spe- 
cialty Saloa, Box 43-PS, Station N, New York 


»N. Y. 


$14.00 Up. 


POPULAR 
56 science 


POPULAR SCIENCE OPPORTUNITIES 


MONEY-Making Opportunities, Exclusive 
Supply Sources, Perseunal Guidance Guar- 
anteed. For Complete Information, Remit 23e. 
American Mail Trade Association, 8313-E East 
21st, New York 10, N. Y. 
“HOW to Sell by Mail’. 40-pazge book—40 
mail order subjects, 25c. Eljay Publishers, 
Herrin 8, Ill. 
YOU Can win thousands of dollars in ton- 
tests. Proof. l0¢ brings exclusive particu- 
lars. Lawrence, 4627-5 Fernhill Road, Phila- 
delphia 44, Penna. 
"UTWELVE-In-One'" Tool. 
Machinery Page 54. 


See Bishop ad 


90 MOTION PICTURES, 
SOUND EQUIPMENT 


8-16mm  SILENT-sound films. Complete 
rental library. All latest subjects. Free 
catalogue, (sample film 10¢), Garden Film, 


317 W. 50th, N. Y. 19. 


BEAUTIFUL Kodachrome Slide and list, 
25c Art Slide Co, S-1, Canton, Ohio. 
MOVIE Camera Films. 100’ 16mm $2.50. 
25’ double 8mm, $1.25. Free Developing. 
Better Films, 712 New Lots, Brooklyn 7, 
N. 


E 


LIA Se 
FEATURE Sound and Silent programs— 

shipped anywhere, 16mm Sound $4.95; 
16mm Silent $4.50; 8mm Silent $3.50. Free 
catalog, National Cinema Service, 71 Dey 
St., New York. 


LEARN movie projection, management. 
Free catalog. Theatre School, Elmira, 


N. X. 


NEW &mm Universal motor driven projectors 

$36.00 postpaid. Send stamp for 8mm, 
16mm lists. Sterling's, 679 Northhampton, 
Easton, Pennsylvania. 


BEAUTIFUL Kodachromes Smm., 16mm. 
True sample, lists, dime, Campus Films, 
Box 668-C, Ithaca, N.Y. 


MOVIE projectors and Binoculars bought and 
sold. List 10c Refundable, United, 2309-D 
Lawrence, Toledo, Ohio, 


KODACHROME glamour girl movies. 5mm, 

16mm. Projection length sample ‘‘Waikiki 
Hula", $1.00. Catalog, 25¢. World in Color. 
Box 392-A, Elmira, N.Y. 


lémm SOUND Comedies, Musicals, Shirley 

Temple, Bob Hope, Bing Crosby, Stoop- 
nagie, others. Comedy House, 130 W. 46, 
New York 19. 


uM inr AM — —Á 
A CHILD Is Born By Caesarean Delivery. 

The outstanding home movie production. 
Project it yourself free. Send postal card 
today. Preferred Film Producers, Hamil- 
ton 24, Ohio. 


smm—limm FILMS Bought, 


mold, Ex- 


changed, Complete Sound Subjects $2.00 
up. Catalogues, End Title 10c. Interna- 
tional-S, 2120 Strauss, Brooklyn. 
HOME Movies. Rent-buy-swap 8/16mm 


silent and sound at money-saving rates. 
Tetails for a dime. Midland, Box 429, Oak 


Park, 3, Ill. 

PROJECTOR—Still slide projector with 
slides $2. United, 2309-SP, Lawrence, 

Toledo, Ohio. | 

TALKIES! Convert your silent 16mm 


projector into sound with our guaranteed 
parts kit. Plays all 16mm sound films. 
Quickly assembled at home. Special intro- 
ductory offer: Send this ad now with $19.95, 
check or money order, and we will include 
sound test film, instruction manual and full 
information on how to use with your radio, 
postpaid. Soundtech, Box 3071, Hollywood 
28, Calif. 


UNUSUAL Movie! “Temptation.” Featur- 

ing Beautiful Models. 50 ft—S mm $3.00. 
100 ft—16 mm $5.00. Fine Art Productions, 
Box 2081, San Antonio 6, Texas. 


MAKE $8.00 to $10.00 net profit daily with 

your 8mm or ló6mm projector. Write, 
Metealf, 10806 So. Glenroy Ave., Chicago, 
Ill. 


FRESH Movie Films 100' 16mm $2.25, 
three rolls $6.00, 25” double 8mm $1.25 
developing included. Ambassador, 479-A 
Quincy St., Brooklyn, N. Y. 


HOME Movies. All kinds, Catalogs, 104. 
Box 337, Valley Stream, N. Y. 


“THE World's Greatest Passion Play," all 
sizes sound and silent. Write Hemenway 
Film, 33 4 Melrose St., Boston 16, Mass. 


VICTOR 40-B l6mm Sound Projector New, 
Four-Hundred Forty Dollars Cash. Dunn, 


l6MM MOTOR Driven Projector $16.00 Fost- 
. paid. Selco Products, Danvers, Mass. 


UNUSUAL Home Movies: Travel, Adventure, 

Sports, News, War films. Many film bar- 
gains. Big 1946 Catalog and sample, Dime. 
Audet, Box 6520-AG, Philadelphia 38, Pa. 


GUARANTEED fresh movie film, DeLuxe 

outdoor type! Processing free! Single 85mm 
for Univex, six spools, $4.60; two spools, 
$1.70. Double 8mm, three spools, $4.50; one 
roll, $1.60. 100’ 16mm, $3.10. Give camera 
make when ordering. Catalog. C.O.D.’s sent, 
Eso-S, 828 W. 39th, Kansas City 2, Mo. 


16mm, sound films. Complete subjects, good 
condition, $1.95 per 400’ reel, up. Write 

for list of over 200 available titles. Black- 

hawk Films, Dept. PS20, Davenport, Iowa. 


ART model films. Rentals exclusively. Adults. 
List, enclose stamp. Larm Company, 3023 
Seyburn, Detroit 14, Michigan. 


FILM —Proressing not included, 100 ft. 

lengths. Double 8 Weston 6 $1.65; Weston 
64, $3.95; Single 8, Weston 6, $1.15: Weston 
64, $2.40; 16mm. Weston 6, $1.55; Weston 24, 
$3.80; Weston 64, $3.90. Fromader Genera, 
Davenport 7, Iowa. 


LOW cost 8 16MM rentals, sales, Large List, 


Kodachrome sample, dime. Warrington 
Films, 1418 Knecht Ave., Halethorpe 27, Md. 


MUSICALS, Comedies, Medicals.—lémm., 


8mm., Sound, 35mm. Meginnis, 115-P 
Anchor, Oceanside, New York, 


91 MOTORCYCLES, 
BICYCLES, SUPPLIES 


MIDGET Car $18, Briggs Motor $5, tires 

$1.00! Send 25e for new bargain catalog 
packed with money saving buys in motor- 
scooters, motorbikes, midget cars, motors, 
wheels, tires aml parts. Gail and Company, 
Nicholas Bldg., Toledo, Ohio. 


rebuilding. Indian 
Kansas City 1, Mo. 


WHEELS, Tires, Tubes for Motor Scooters, 

Midget Cars, Wheelbarrows, and Indus- 
trial equipment. All sizes. Bicycle Parts, 
accessories, Largest stock in United States. 


pany, 1241 58S. 
Chicago 5, Illinois. 


CHANGE your Bicycle to Electric or Gas 


Motorcycle. Write, T. M. McDonald, 837 
Magnolia, Beaumont, Calif. 
WHEELS! Complete with rubber tires for 
wagons, scooters, trailers, wheelbarrows, 
mowers. 615" to 16", Free List. Trulsen 
Mfg., Co, 811 E. 31, K.C., Mo. 
MODERN Motorcycle Mechanics manual, 


560 pages, $00 illusrtations, covers Har- 
ley, Indian and English makes ) 
complete motorcycle book published, $3.00 
postpaid. Nicholson Brothers, Motorcycle 
Engineers, Saskatoon, Sask., Canada. 


CUSHMAN  Motorscooter less motor $18; 

midget racer less motor $35:  motor- 
scooters $40 up complete; motorbike $30: 
115 h.p. Smith motorwheel $3: now 2 h.p. 
Lauson motor in factory crate $22; Briggs- 
Stratton motors $6 up. Over 1500 small 
tires in stock, $1.50 up. Mailorder only. 
rend 25c for catalogue Number 13 listing 
these and hundreds of other bargains. 
(35e by first class mall.) Midget Motors 
Directory, Athens, Ohio. 


MOTORSCOOTER $10, Motor $3, Tires $2! 
Send 25e for big new catalog Number 916, 
Just printed, listing scores of other sensa- 
tional bargains in motors, wheels, tmotor- 
scooters, motorbikes, Servicycles, tires, ete. 
Associated, Box CS-1764 Toledo Ohio. 


isch bd B eie Na RM ae ES tiae ici ER REA 
PROFESSIONAL Midget Racer, Motorseoot- 
er, Midget Roadster, and Midget Motor- 
cycle. Plans, specifications, for all four con- 
tained in illustrated handbook, 25c. Big list 
Pargan i prcon. usa R motorscooters, 
servicycles, ete., included eel Midwest 
3839 Drummond, Toledo, Ohio. . 


POPULAR SCIENCE OPPORTUNITIES 


BUILD America’s lowest priced motorscooter 

speedster! Complete plans specifications, 
$1.00. Big list bargain priced used motors, 
etc., included free! Motor Supply, Box 
1682-CS, Toledo, Ohio. 


METAL dise, rubber tired wheels, for toys, 
wheelbarrows, wagons, scooters, etc. Sizes 
,8, 7, 6, 5. Painted red, Axles available, 
United Wheels Mfg. Co, 11727 LaFayette 
Ave.; Chicago 23, Ill. 
GENUINE Moto-Scoot parts, Amsco centri- 
fugal clutch, Wimdshield side cars, All 
other parts and accessories, Write for parts 
list: Also genuine engine parts for Briggs 
and Stratton, Lauson. American Moto-Scoot 
Co., 1819 W. Carroll Ave., Chicago 7, Ill. 


TIRES, Inner Tubes, Wheels, for small 

trucks, wheelbrrows, power scooters curts, 
farm equipment, etc. Sizes 8” to 158" ud. 
in 2, 4, and 6 ply first-line quality tires, 
with removable inner tubes and heavy duty 
üemountable wheels; Not to be confused with 
tubeless pneumatic tires. Can also supply 
Caster Forks, straight or swivel, Free circular 
and prices. Juliant Co., 628 East Exchange St., 
Akron 6, Ohio. 


MOTORBIKE Manual containing motorbike 

and scooter plans and motor tuneup in- 
formation, $1.00. Veco, 1, Post Office Box 
124, Evansville, Ind. 


FACTORY built midget car $65; Johnson 
motorbike $45; Servirycle $75; #-whecl 
Cushman motorscooter $65: homemade motor- 
scooters $15 up, complete; motors $8 up. 
oe for motorscooters und midget cars $1.50 
Mail order only. Seni 25c for new Direc- 
tony Number 14 just out listing these and hun- 
dreds of other bargains in motorrycles, out- 
board motors, motorscooters, midget racers, 
parts, plans, etc. (S5c by first class mail). 
Midget Motors Directory, Athens, Ohlo. 


"MOTORCYCLIST'S Album". Greatest Mo- 

torcycle Book Hrer Published, Thousands 
of Words, and Örer 200 Photos, $2.00 a copy, 
Postpaid. Ivan Stretton, 3529 Harper Ave., 
Detroit 11, Michigan. 


MOTORCYCLE Parts, 
10c._Ballak, 811 N. 


e 


List 
Louis 1, Mo. 


new and used. 
9th, St. 


MUSIC, 
MUSICAL INSTRUMENTS 
SONG Poems Wanted, for musical settings. 
Send poems for Free Examination, Write 
for Free Instructive Booklet outlining Op- 
portunities. United Music, Salem 12, 
Indiana. 


CROSS-Note Puzzles 


Music-Lover's De- 
Interesting, Instructive, Original. 
P. M.B. Guarantee. D'Aleo, 190 
Sackman St, Brooklyn 123, N. Y. 
HARMONICA Magic. Easy new system 
eliminates notes. Self inatruction method 


includes 75 songs. Send only $1.00. Money 
back guarantee. Harmonica Magic, Dept. 
PS-1, Box 3445, Merchandise Mart, 


Chicago 54, | 

FOR the best in late used jukebox records 
write, Olin Milner, 335 McDaniel, At- 

lanta, Georgia. 

PIANO Course, 24 Lessons $1. 50. William 
Otto, 4215 Park Are. Union City, N. J. 

re “Who can Become A Good Pianist?" 
Oc. 

ACCORDIONS. W holesale. New Or Used. All 
Makes. Free Circular. Monarch Accordion 

Co., 44 N, Albany, Chicago. 

PLAYER Piano Rolls, 2 for 95c, 
free list of 400 titles, Old favorites nnd 

Kewen hits. The A, Bachand Co., N. Adams, 
ss. 


3 NAME LISTS 


Ao Ge a es 


MILLIONS of Names State Your Needs. 
Q Service, 422 S. Dearborn, Chicago, IlL 


t 


95 OLD GOLD, WATCHES, ETC. 


jewelry, 
b return mail Satisfaction Birpasa p 

ee information. Dr. Weisberg's Gold Re- 
pane Co.. 1500-B Hennepin, Minneapolis, 


BEGINNERS Jeweled Pocket Watch Move- 


ments ''As Is" $2.00 Each. Bezkor, 1491 
Metropolitan Ave., New York 62, 
WANTED—Old or broken jewelry, Cash 

paid immediately. Mail guld teeth, 
watches, rings, silverware, diamonds, spec- 
tucles. Satisfaction guaranteed or mer- 
chandise returned. Information free. lose 
Smelting Co. 29 E. Madison, Chicago, 
Dept. Y. 

96 OLD STAMPS WANTED 


WITAT have you to offer? 
“Shoe Box aeccumulution? A 
stamps. We urgently need them, Spot cash 
pal, Cosmopolitan Stamp Co., 1457 
way (Times Square), New York, 


WE Buy Stamps. Magie Novelty, 937 
Washington, Miami Beach 29, Fla, 


aS 


8 PATENT ATTORNEYS 


. A. Snow & Co, S-427 Snow Bldg., 
Washington 1, D. C. Registered Patent 
Attorneys. Established — 1872. Literuture 
mailed on request. 


INVENTORS: Before disclosing your inven- 
tion to anyone send for Form "''Evidence 

of Conception’: "Schedule of Government 

and Attorney's Fees" and instructions. 

Sent free. Lancaster, Allwine & Rommel, 

Registered Patent Attorney, 4113 Bowen 
()uilding, Washington 5, D. €. 


“INVENTOR’S Guide™ free, containing 100 

mechanical movements, information about 
patenting, selling inventions. Frank I. 
Ledermann, 154 Nassau St, New York 7, 


PATENTS Obtained: selling service, 
formation, recording forms free,  Lubiner, 
World Building, New York 7. 


INVENTORS: Learn now—without obliga- 

tion—how to protect and sell your in- 
vention. Write for free "Record of In- 
vention’? form and complete instructions 
for making disclosure and establishing date 
of your invention. We also send our new 
"Patent Guide for the Inventor," con- 
complete information about patent 
procedure and how to sell inventions; giv- 
ing illustrations of many successful in- 
ventions: over 150 basic mechanical morve- 
ments. We assure you prompt, contidential 
servire, Delays may be dangerous. Write 
ee "Patent Guide" and 
“Record of Invention" form, Clarence A. 
Harvey Jacobsen, Registered 
Patent Attorneys, 62D-G, Adams Building, 
Washington, D. €. : 


INVENTORS—Take prompt steps to pro- 
tect your invention, Delays are danger- 
Get new Free Books, 


- 


vention Hecord'' form. Preliminary infor- 
mation free. Reasonable fevs. 
counsel. Easy payment plan. 
to protect and sell your inventlon. 
us today.  MceMorrow, 
Patent Attorneys, 143-G, Atlantic 
Washington 4, D. C, 


PATENTS—Trade marks, Irving L. Me- 
Cathran, E MeLachlen Bldg., Wash- 
ington 1, D. C. Registered Patent Attorney. 


PATENT Protection—The U. 8. Patent Office 


recommends—‘an applicant is advised, 
unless familiar with such matters, to 
employ a competent registered — Patent 


Attorney . . . as the value of patents de- 
pends largely upon the skillful preparation 


of the specifications and claims.” Steps to 
be taken in obtaining patent protection 
available upon request. Victor J. Evans 


& Co., established 111-H Merlin 


Bldg., Washington 6, D. C. 

INVENTORS: Without obligation, write us 
for information as to what steps an in- 

ventor should take to secure a Patent. 

Randolph & Beavers, Registered Patent At- 

DA Columbian Bldg., Wash- 


1898. 
C. 


PATENT Agents Desiring exchange cases 
with Scandinavian Patent agent, apply 
Box 7106, Sylvester Hvid, Frederiksberggade 
21, Copenhagen. 


Berman & Davidson, | 


99 PATENTS 
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INVENTORS: Test the commercial value 

of your patented or unpatented inren- 
tions, quickly and inexpensively. Write for 
free information. Institute of American Tn- 
ventors, Dept. 30- B. ami Eye St., N. Wa 
Washington 6, D. 


PATENTS Designs. ES G. Geiger, 511-A 
Bond Bldg., Washington, D. C. 


DEPENDABLE Patent searches $5.00—com- 

plete with patent copies. Protection form 
free. Write Raymond L. Smith. Patent 
Searcher, 410-8 Bond Bldg., Washington 5, 
D. C. (Former U. 5, Patent Office employee), 


CAPTURED German and Jap patents. 18,000 
alien formulas, patents, ideas; 
drawings, Use immediately, royalty 
free, Particulars, 10e. Bishop Engineering, 
111 W. Washington, Chicago 2. 


19: PERSONAL 
DRUNKENNESS Is a disease which re- 
sponda to treatment. Medical skill plus 

human sympathy prove successful with 


liquor and drug cases, 60 years experlence. 
Write for free booklet. P. S. Nelson, The 


Keeley Institute, Dwight, Til. 

LEARN Ventriloquism. 3c stamp brings 
particulars. Smith, Dept. 402, 801 Bige- 

low, Peoria, Illinois. 


MAIL Posteards from the Ozurks in your 
own Handwriting, 25c each or 3 for 50c. 
A. h Kerry, 1292, ^ Noel, Mo. 


MAIL forwarded from the Ozarks, 25c each, 
__ Confidential, | A. Kerry, 1202, Noel, 


OZARKS | Postcards—* here the at 
Jessie James film was made, 5 for 25c. 
. Kerry, Noel, Mo. 


LEATHER Jacketa Scientifically Cleaned, 

refinished like new, $3.50. O.D. Trousers 
dyed $2.50. Lawrence Jacobson, 2825 N. 
Broad, Philadelphi ia 32, Pa. 


PSORIASIS Sufferers: Has everything failed 

to bring even temporary relief from scales, 
lesions and itching? Then write today for 
Free important information. You needn't 
Invest one cent. Pixacol Co, Dept. B, 
Box S583, | Clevelund, Ohio. 


ir AIR Fal Failing? Dandruff? Write Tricholo- 
LOR 5 


Jo Lewis Street, Phillipsburg, N. J. 
SLEEPLENS)—sNtiop. noise with Sleep-Rite 
"oft Waxen Earplugs. Ask your druggist. 


POEMS Wanted for Musical Setting, Send 
poem for immediate consideration. Five 

a Music Masters, GIGA Deacon Bldg., 
oston. 


GENUINE wine made at home in glass 
, JURS, easy. Details $1.00. Homecraft, 220 
. Fountain, Wichita, Kansas. 


VTHLETES foot remedy Guaranteed. $1.00 


bottle prepaid. Dr. William Renz, Rm. 3, 
Chavanne Bidg., Lake Charles, La. 


BUY Vitumins direct. Save. Postcard, Ma- 
toska Products, White Bear Lake, Minn. 

“BIBLE Studies" 70 Lessons 24. Bulletin, 
Box 87-8, Station IT. New York 25. 

HEIGHT increased 215 inches. System used, 
$1.00. Stephen, 418-A W. 64th Los 

Angeles 3, 

PERSONALIZE your clothes with name 
tapes, 75c per hundred. Arrow Label Co., 

P.O, Box 81, Brooklyn 12, N. Y. 


FACTIONAL, Sclf-Help, Inspiring books, 
A y Ea free, 


Adirondack Press, Potsdam 


ROYAL Road To Riches! Great leaders 

amazing “Key To Power", helps _anyone. 
Advanced Psychology Principle, ‘Master 
Key'': overcome problems—Get Rich! Health! 
Success! “Mystery Message’ Free—Cos- 
moeracy, Box 7-FA, Long Beach, Calif. 
DRINKING, aa habit stopped. Instruc- 

tions, $1.00,  Illington's 418 W. 64th, 
Los Angeles 3. 


E —————— RR — á—áÜly 
XOU can be free of Athletes Foot, Get the 

true facts. Send name, address to Dermal 
Products, Box | 1065, Colorado lo Springs, Colo. 


VISIT N. Y. C. by proxy. Rend 25c for 2 post- post- 


„cards. Return cards for remailing from 
y] X. C. O'Sullivan, 25 Charles St., N.Y. C. 
JULY 
1946 91 


HOW You Can Find Out! Information dis- 

creetly developed, any matter, person, prob- 
lem, anywhere, P Personal- business assignments, 
representations, undertaken. Mation-wide. Of- 
ficially Licensed and Bonded Service estab- 
lish 1922, Reasonble, All inquiries confiden- 
tial. William Herman, 170 Broadway, N. X. 


"X life tells what everyone should know. 
Free literature. Interstate Publishers, 
1429-G E. 51st Ct., Cicero 50, Ti. 


VISIT Niagara Falla by proxy, We send 5 

posteards $1.00, You Address, Stamp, re- 
turn for Mailing. Lox 22, LaSalle Station, 
Niagara Falls, X. Y. 


NERVOUS, self-conscious, 
rageous, Self-Contident, Magnetle Sensi- 
tional psychology course, Only $1.00, Dr. 
Malcolm Smith, 1101 Union Ave., Montreal 3, 
Canada. |. 
“OUR Hobby Clique’’. All Hobby Interests, 
Membership-list—beautiful “Extra Money” 
Mag. $1, Age, Hobby, Married? Box 146, 
Sunnyside Sta., L. 1. N. Y. 


FALLING HAIR. Its Cause and Prevention. 

An informative and educational pamphlet 
entitled ‘How To Keep Your Hair Till 
Ninety"? mailed free. James Ililton, 48195 
Fourth Ave., Brooklyn 20, N. Y. 


PERSONAL Stationery, Send Stamp for sam- 
ple printed with your name, address; An- 

drew. Peck, Dox 428-C, Battle Creek 100, 
c 


fears? Deo Cous 


02 PHOTO FINISHING 


MONEY Back Guarantee—All this for 25e; 

Roll developed, 8 bigger DeLuxe prints, 
also 8 regular prints, plus two beautiful 
enlargements and tasteful Leathertone frame, 
Lifetone Photo Co., Dept. 75, Des Moines, 
Iowa. es 
§ EXPOSURE rolis 25c, over 8 exposure. tle, 

for one Velox print each and Free en- 
largement coupon, Reprints oc, minimum 
250. Fred A. Eastman, Lode, lowa, 


SENSATIONAL introductory offer! Send 
snapshot or negative, this ad, and 3c. 
We'll send you a beautiful 7” x 5" enlarge- 
ment! Or, Kodak roll décclüped with 1i 
guarantee! deckle-edige velox fadeproof 
prints or 8 double-size prints, 25e! Speeial! 
From your negatives, 16 regular-size or R 
e e reprints, 25c! Candid Rolls—36 

exp. 35mm «developed, vaporate dl, enlarged 
to 3x4, $1.00! 18 ewp. 50e. Reprints, 3x1, de 
each, We hate new, perfect. Jamm film. 
Low prices. Free Mailer, details on Te- 
ped Aberle Studios, Dept. 280, La- 


bà 


SORRY 
Learn at home. 


for pleasure or profit. 
Practical basic training. 
Write for booklet. 
Photography, 1315 
Michigan, Dept. 1721, Chicago 3. 


BIGGEST $1.00 value in 35 MM finishing 

today. 36 exposure fine grain 3!ix1i$ 
enlargements; deckled, embossed margin 
190; 16 ex- 
posure splits 55c; 26 exposure reloads Dile. 
Special: return this ad with $2.00 and we 
will send five 3265 exposure reloads. Free 
mailers. 8 exposure rolls in beautiful, 
üeckled contact finish with embossed wide 
margin, 25c. Mailbag Film Service, Dox 
5410-A, Chicago #80. 


AT LAST: We have Films:-116 & 616—38c 

ea., 120 & 620—32c ea., 127—27c ea. Roll 
developed, all your snapshots hand-colored 
as beautiful as most actual colored photog- 
phy 35e, Hand colored reprints de each, 
t A od 45c. Midwest Photo, Janesville 27, 


g 


BEAUTIFUL {ouble size Pictures 3!5c each, 

from 116 and 120 negatives. 343x444 from 
all other sizes. All work guaranteed. Over- 
night service. Roll developed and 8 pictures 


30c. Roll 12 pictures 45e. Roll 16 pictures 
60c, Enlargements on double weight por- 
trait paper Jx7—J0c, &xl!—5ic. Copies 
made from any picture 75e. VDacifie Photo 
Service, Box 666, San Francisco, California. 
YOUR 6-8 Exposure Roll Developed and 

Two prints each good negative 30c; Or 


enlarged to about Post Card size 8 Expo- 
sures 25c. 12 Exposures doc. 16 FixóteUred 
50c. Rapid Foia Service, G.P.O. Box 413, 
New York 1, N. Y. 
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POPULAR 
SCIENCE 


POPULAR SCIENCE OPPORTUNITIES | 


FILM 6 or 8 Exposure Roll Developed & 
Printed Plugs 5 x 7 Enlargement Free, 

Complete 25c. Mail Film to Joy-Photos, 

G.P.O. Box 606, New York i, N. Y. 


ROLL Developed, Eight, sparkling — 4x6 
glossy enlargements, doc, MacDonald's 
Thutos, Tox 28-L, Congress Park, 1 Ili. 


RENT S5mm—1l6mm and Sound Films by 
week. New catalogs, Lowest rates. Dayton 
Film, 2227 Hepburn, Dayton 6, Ohio, 


a dais dm i 
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BEAUTIFUL enlargement from each pic- 
ture on roll 25e. Cut Hate l'hotos, Dept. 


A-6, Janesville, \ Wis. 


LET Us | develop 3 your S exp. 
a brilliant  deckle-edge 

from each snapshot—2Zo5rc. 

Dept. 073, La Crosse, Wis, 


pr m — MÀ ae 2 a aret Ar ELE ais 


ROLL developed, 5 prints, 25c. Free enlarge- 
ment coupon. Mail or write for mailer and 

price list. Smith's Foto, 9621 Dobson, Cii- 

tago 25 

FIREE—Set of filters for names aml addresses 

Y y^ a cumera owners. Photo-Craft, Canton 
1, Ohio 


CENTURY delivers work and service that 

can't be beat. 8 exp, roll 25c with two pro- 
fessional enlargements Free. Century Photo 
Service, LaCrosse, Vi Wis. 


CONFIDENTIAL — dev elon ing with 
prints each negative 25c. 7 
1718 N. Sixth, Harrisburg, Pa. 


OIL coloring [| photographs can be a fasti- 

nating hobby or profitable sideline for 
those with artistic talent. Learn at home. 
Easy simplified methal. Send for free 
booklet, National Vhoto Coloring School, 
HORN Michigan, . 1721, Chicago ñ, 1il. 


gun, Dept 
o0 50 RE-PRINTS $1. No limit. Studio, 
Mlioois. 


1ins-s Bond, Rockford, 
FOR Films, See our ad in Camera Column. 
“Cameraman. 
2 BEAUTIFUL Hi-Gloss prints each goud 
negative and enlarging eoupon with each 
6 or s exposure roll developed 28c. Owl- 
photo Co., Weatherford, Oklahoma. 


8 VELOX enlargements 25c. Send roll or 
negatives for trial offer. Young Photo 
Service, 4086-E, Albany 2, N. Y. | 
BEND Picture and 25e for 10 Photostamps. 
Arteraft, 1600 — Coney-Island, Brooklyn 
20, NM. Y. 
GENUINE Moen-Tone Finishing approved by 
thousands since 1898. 8 exposure roll 
developed with 16 prints or 8 enlargements 
25e. Moen Photo Service, 200 La Crosse, Wis. 
INDIVIDUAL Attention Each Negative guar- 
antees outstanding pictures, Roll developed 
and 8 prints, 25c. N beautiful 6 x 4 enlarge- 
ments, doc, Fresh Film. Write for free mailers 
and other offers. 24-hour service, Univers] 
Photo Service, Box 612N, La Crosse, Wis. 


TRIAL Roll Developed, Printed 15e, Work 
returned sume day received. Foto, Box 541, 
Sandusky, ! Ohia. 


ROLL, developed, printed 20c. Reprints 50— 
. $1.00. Howard’s 3760 Fremont Chicago 13, 


SEND Your m Film to a Photographer, 8 
Exposures 25c. Reprints, 3c. Laurent, 
Box li6-5 Eastwood, Syracuse 6, I 


FAST Delivery, Satisfaction Guaranteed. 

16 prints 30v, 8 jumbo size Boe including 
developing 8 exposure roll. Pioneer Service, 
Box 123, Wichita, Kansas. 


NEW amazing Plastik-Prints. Secret process, 

Post war invention, Nothing like it, Sharper, 
clearer, fade-proof, water resistant prints. 
Lifetime guarantee. 6 or B exposure roll 
finished 30c. Reprints dc. World Photo, 
Joplin 160, Mo. 


roll and make 
oversize 


=o e 
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beautiful enlarge- 


Enlargements 8e each. Alden Photos, 94-4 
Astor Station, Boston, Mass. 


106 PLASTICS 


ELEG A: clear masked: 12” x 12”, 1/16 
w cn 60; 35 /16"—8$23. 00; 34 
Also thicker and colored 
. Free instructions 
and price list. Postpaid. Money orders only. 
Platesco, 1800 Sturt, Houston 4, Texas. 


BEGIN your Plastics career. Plastics Home 

Laboratory — Vacation Set 41 — actually | 
makes 6 useful articles from Lucite, Vinyl, 
Polystyrene and Acetate. Includes instruc- 
tions and all necessary materials; no serap. 
You de no sawing, sandpapering or polish- 
ing. Only $2.00 complete, Send check or 
money order to Plastomie Products, P.O, 
Box 258, Grand Central Station, New York 


i, iMa z 
SAVE Money! Make extra money! Send 


$1.00 for plana and simple directions for 
making expensive gifts from plastic cheaply. 


Profitable hobby, Write Capps, Box 381, 
Lincoln, Nebraska, 
COLORED  plastie—mottled colors: sheets 


und rods, Free price list. Hanson Plastics, 
Dept. H, 7625 5. Park Ave., Chicago 19. 


PLABSTICS—160e Brings complete catalog con- 

taining profitable, fascinating ideas! Spe- 
cial kits and bulk assortments. Full line of 
plastics. Details about free offer! Fast, reli- 
able service! Write Helleo Plastics, Ine., 
Dept. O-7, 147 W., Sidney Ave., Mt. Vernon, 
New w York 


MONEY iE Plastics, Enter the  Alleraft 
Product Contest You can win $100 in 
cosh prizes and earn lots moreg, Write 
tinluy. Alleraft pone Co., P.O. Box 212, 


Hempstead, N. 


YLENIGLAN roria me pines 107 
discount trom Craft Vlaste Free Listings, 
Box 224, Somerville, N. J. 


PLASTICS and Supplics—new  I'lexiglass, 
Lucite, and Catalin—-Sheets, rods, tubes, 
Ete. Plexi: lass and Lucite sheets per sq. ft. 
1/10" žl. Hie 15^ $2.00 ; ist Be. zi 14 '^ 
£5 12: i" $5.15; 14" $1.72; di. rm 
ote Aig unt over o sq. ft., A o6 
sq. ft. Kits $2.00; $5.00; & $8.00. Postpaid. 
List free Send money order Plas-met Sales 
Bod Targineering, 4648 Shirley Vl, St. Louis 
lo, Alo. 


"LUCITE'" Clear Transparent Flastic. Al 

new material, you save when you buy 
21"x36" sheets 1/16" thick $6.60, 14" thick 
$10.00, 3/16" thick $11.10. 44% thick $12.18. 
Lucite Cement 6 oz. $1.00. We pay shipping 
thurzes to any destination in U.S.A. on 
orders over $100.00. Hamilton Plastic Corp., 
117 Cedar Lane, Teaneck, ^N. d. 


PLASTIC, Plexiglas sheets new; 

inches following thickness; 1/16” 
14 fr l. «45 1: n à i 
$3.50; 15" $4. 30; y $1.25; 
discount over 3 square feet, 10*7 discount 
over 10 square feet, Send prepaid. Send 
money order. Plastic Supply Co., 2018 st. 
Louis Ave., St. Louis 6, Mo. 


PLEXIGLAS Lucite scrap from our far- 

tory, mostly masked. Make small articles, 
costume jewelry, handbag-ornaments, norel- 
ties. Sizes, thickness asserted. 6 pounds 
$3.00, 12 pounds $5.00, add 1045 postage. 
Plastic Fabricators, 44 Murray St, New 
York T, 


l0e BRINGS our Booklet with Illustrations. 

Project Suggestions, Instructions on Lu- 
cite, Catalin, Plexiglass and Bakelite. 
Douglas Home Craftsman, Box 31V, Stam- 
ford, Conn. 


LEARN at home “‘Working with Plasties’’. 

Ful information on sheets, blocks, rods, 
tubes. Trade names, sizes colors for fabri- 
cations, Designing, tooling, bending, ĉe- 
menting, polishing, Also for homework- 
shop. Only $1.25 postpaid. Money back 
guarantee, Modern Technical Book Co., 
Dent. MIS, 55 W. 42nd St, New York 18. 


QUESTION in plastics? I will answer any 
P a questions for $1.00. R. Paulson, 
4000 N. Lakewood Ave., Chicago 15, TIL 


RED-I-CUT Lucita Kits:—Cigarette Caddy 

Ge: Lictureframe, 65c Candlestick, The: 
Fahricator’s Kit:—dye, cement, abrasives, 
polishes, tools, instructions $1.50. Catalog, 
lie, Assortment, $3.35 postpaid. Technicraft, 
1156 Commonwealth, Boston 34. 


PLEXIGLASS crystal clear 8x12", 12"x15", 
1$" 3/16" Assorted irregular salvage 5 ibs. 
$2.75, 72” vinyl tubing included 15 Ibs, $7.00. 
Davis, 1208 N. 13th, Phila. 22, Pa. 
PLASTICS—Make yours at home, Formula 


and moulding instructions $1.00, Foster, 
Box 84, Station K, Toronto, Canada. 


114 square 
$1. 50; 


e" 
"au 


POPULAR SCIENCE OPPORTUNITIES 


BIGGEST $1.00 Plastic value transparent 

plexiglas and lucite sheets and strips in 
irregular shapes and thicknesses. Useful for 
many projects and experimental work—big 
package by return mail, no waiting. Double 
size package with dye and cement included 
$2.00. Send money order to Home Crafts- 
man Plastics, 1915 W. Harrison St., 
Chicago 12, Ill. 


108 POULTRY AND SUPPLIES 


RAISE turkeys the new way, write for free 

information explaining how to make up 
to $3000.00 in your own backyard, address 
National Turkey Institute, Dept. 57, Co- 
lumbus, Kansas. 


109 PRINTING, 
MULTIGRAPHING, ETC. 


500 ENVELOPES $2.00 F.O.DB. Mango, 
555-B, South 20th Newark 5, J. 


OFFICE forms—all printing reasonable, 
Catalog, estimates free. Bagley Press, 
9956 Burgard, Portland, Oregon. _ 
QUALITY Printing, - Prompt efficient serv- 
ice. Samples. Lakeside Press, Bolton 
Landing, N.Y. 


^U) 815" x 11” LETTERHEADS 500 6$," 

Envelopes. Price $5.50 Postpaid. Cash 
with order. Specific Products Co., 119 N. 
Water St., Roche:ver 4, N. Y. 


Epl te RE cud ecd ca LI ci cs M RR 
QUALITY Printing prepaid: Business, per- 
sonal stationery.  Letterheads, envelopes, 
statements. Prices reasonable. Samples. 
Mero Products, 99 Morrison, Punxsutawney, 
Penna, 
SEND 16¢ Now, for our S6-page 1318 price- 
list—refunded first order. McCall Press, 
1326 S. 27th, Omaha 5, Nebr. 
150 815xll HAMMERMILLż Letterheads, 
printed, postpaid, $1.00. Envelopes sanie, 
Hace Printers, DO. m 
530 815x11 LETTEHIIEADs, und 857, en- 
velopes $2.75 Postpaid. Advance, Strasburg, 
Olis i i Nig es tes 
BETTER  Printinr—Lower Cost! Letter- 
heads, Envelopes, Booklets, Folders, labels, 
statements. Estimate free. Lonelm Printers, 
Paulding, Ohio. | 
SENSATIONAL photo calling cards. Send 
negative, name, address, phone number, 
100—$2.00, 500—#8.00. Free sample. Master- 
eraft, Puente, Cali Calif. 
250 BUSINESS ecards $1.00 postpaid. Art- 
craft, 40-06 97th, Corona 2, N. Y. 


FREE samples! Quality printing, Low prices, 
National Printers, 4012-A Drexel Blvd, 


Chicago 15. 
LETTERHEADS, Envelopes—2 ae Each $5.00. 
Mallo Press, 767 Leith, Flint 5, Mich, 


110 PRINTING. OUTFITS, 
SUPPLIES 

PRINT your own eri Cards. paper, or 
anything on — "Printomatie Self-feeding 

Rotary Postal Card stencil Duplicator, 

Only $9.50 with $2.25 worth of supplies, 

Stencils, Ink, ete. Literature Free. Pitts- 

burgh Typewriter Supply, 226-KE Fourth 

Ave., Pittsburgh 22, Pua. 

UCUTS—Make real halftones, flinecuts your- 
self! Samples 25c. Particulars free, Rapid 

Chemical Service, Kitwardsville, Illinois. 


PRINTING Presses, Type, Supplies. Lists 
3e. Turnbaugh Service, Loysville, Pa. 

PHOTO-Engravings Reasonable, Estimates. 
Spada Enterprises. 10 Lexington, Weth- 

ersfield 9, Conn. | 

SCONOMICAL Homemade Presses. Details 
Free. Hiegal, 1111 Harrison, Philadelphia 
21, Pa. 

PRINT At Home—Send lice for Catalogue 

—Type. Presses, peta Burnhard Co., 
nh Columbia St.. Newark : J. 


INEXPENSIVE Ede printing press. 
Details free. Novelty Shop, Downsville, 
Louisiana. i 
PRINTING, Bookbinding Machinery, Type, 
Supplies, Inquiries Invited. Bulletin 3C, 
Box 818, New York 8. 


PRINTING equipment, 

Send stamp for details or dime for com- 
plete illustrated supply book. Kelsey 
X-8, Meriden, Conn. 


type and supplies. 


——————  (—GÁ— 


PROFITABLE 
OCCUPATIONS 


ANNOUNCING home study course in com- 

mercial baking. Practical basic training. 
Good field for those with aptitude. ' 
depression proof. 
“Opportunities in 


for free booklet. 
the Baking. Industry.” 


1121, Chicago 5, lil. 


$5000 FROM alf Acre! Growing Ginseng. 
: contract supplied. Particulars lüg, 


Associated Growers, Dept. 


$40.00 WEEKLY. 
. Fresh, Dried. 
331983, free spawn, 


Made growing  mush- 
Dominion Patent 
North American, 


LOCKHSMITHING—Profitable 
‘ course teaches you how to 
Inasterkey, etc. 
Bargain price. 


= 


dit keys, de-code, 
Easy self-instruction lessons. 


Write Nelson 


MARE Beautiful Costume Jewelry 
For Large Profits. l 

Free Eibicttstéd Wholesale Catalogue of Sea 

: l and  Pastic Parta 

Detaied Instructions. Florida Supply House, 

Iiradenton, Fla. 

EXCELLENT profits raising Mink, Choice 


stock available. 
Franklin Young, 


ee 


Details fur- 
Riverhead, New 


. Free booklet. 
PS 12;3 Springfield, 


SHELL — Jewelry — Supplies Wholesale - — i 
McFarland Plastic Company, i 


lome City Specialties. 
Massachusetts. 


writing simplitied' Don't dreum— 


Handsome eurnings. Circular free. 


MUSHROOMS Grown: 


. 553 William, Winnipeg. Manitoba. 


Manufacturer, 

intersting work, Make large 
expensive equipment needed, 
Use garave or 
Successful manufacturer shows how 
Orders waitinz. 
Plastex Products, 127 Clement, San Francisco 


at small cost. 


PAINTING flagpoles often pays $20.00 daily. 
Particulars free, i i 
Tox 1601-4, i 
ENJOY Life! Comfortable living on two-ucres, 
Be independent! Complete information 81.060, 
Satisfaction guaranteed, 
U-15141 Long, Columbus in 


PANNING Gu E AT Tite rature 


TYPISTS, nrotituble business at home. 


n Chicago, Ill. 


| RADIOS, 

SUPPLIES & EQUIPMENT 
Simple, Tubeless, 
tanve- ene 


42 1-8, Clinton, Mo. 
TEN uude 


buill Crystal 
Digrrams and Crystal 25e Sona. Pot- 
Kansas City ti, 


BU ILD vour own Radio, 
including speaker, 
Nationa 10.95. 


All kits ERPE 
4 tubes & full instruc- 
Details & latest parts catalog. 
Distributors, 
+ 59, N. Y. 


Crystal Detector, Ret Building Plans and 
a late crystal set Distance Reports ait, tor 


Postpaid. Allen. 427-8, Clinton, 


LOWEST Prices. Radio Tubes, parts. Bar- 
gain Lists 3c. Potter, 1314 McGee, 
Kansas City 6, Mo. 


"SUPERHET Manual", $2.50. Free elec- 
we bookalog ! Stone, Lunenburg 22, 
uss 


RADIO book:—''Eserybody's Radio Manu- 

al”. Tells how to service all radios at 
home. 256 pages, 216 pictures. Deluxe 
edition, $1.49. Popular Science, Dept. 16-C, 
353 dth Avenue, New York 10, N. Y. 


TUBES, - Par -Parts, Test Equipment for service 

men ‘and radio hams, Wholesale prices 
immediate delivery. Variety, 601 Broad, 
Newark 2, N. J. 


BUILD Newest, Extpa-Loud Crystal Set. 
Instructions,  ?7(0c. “All About Crystal 
Rets", Booklet, 45e, Catalog Free. Amorose 
Radio, Ht. 4, Hungary Road, Richmond, 


HEVISED Plans 18 crystal sets (SW record 

25300 miles), including — "Radiobuilder'' 
2. Laboratories, Box I-T, San Carlos, 
California. 


2-3 TUBE amplifiers built to your speciti- 

cations. Victoria Electronics & Supply 
A 1039 Memorial Ave., West Springfield, 
Luss, 


HURHY! HURRY! 
lf you wish to become a Radio Service 

Expert in a hurry. No previous expe- 
rience required. Nothing else like it. 
Write Hazelton Enterprises, Dept. 3, Radio 
Division, 601 Temple Court Bldg., Chat- 
lanooga 2, Penn. Noa obligation. 


ATTENTION radio experimenturs, tube tester 
complete, ready to use. Saves dollars 
shop repairs. Also tips on short cuts. All 
for $1.25.  Mfg'd and sold hy, R. Jordan 
Jra 130; E. 3 Notch, Andalusia, Ala. 


100 ASSORTED mica and paper condensers 
$1.00. P. Balizer, 19 Micielli Place, 
Srouklyn 18. IAM. X. 


LOUD speaking Crystal Radio, improved 
design. ILliustrated plans 30e. Radio 
Clinic, 10631 A Euclid, Cleveland 6, Ohio. 


YOUR New Free Catalog Is Ready! Radio- 

nie's Catalog lists hard-to-get radio parts 
and hooks. All available for immediate 
shipment. Send today to: Radionie Equip- 
ment Co., Dept. T7, 170 Nassau St., New 
York i, M. X. 


AMPLIFIER, brand new, with tubes, input 

to TET, output 4—1C€»5'8, full wave recti- 

fer 7Y4, with transformer, original carton, 

prepad M. 05. Lyell Hardware and Lumber 
» 1452 Lyell Are., Rochester, N. Y. 


ce Radio experimenters, Hiustrated 
catalog, erystal-radio supplies. Write im- 
mediately for free catalog.  Hulet, 334 E. 
uth, New York, 
BUILT It Yourself, Laboratory Designed, 
Radio lteceiver, IHli-Fidelity Amplifier, Re- 
corder Amplifier, Phono-Oscillators, Volume 
Expanders Compressors. Drawings, Literature 
ofle. Staretone Electronics, Dept. A, 
Seneca Are, Brooklyn 27, X. Y, 


POCKET Hadio! HKuill new varuum tube 
super-midget. Plans $1.00. T'nited Manu- 
fucturing Associates, 3316-5 G, Fort Worth 5, 
Texas, 
FLAT Hate schedules improve profits. Com- 
piled from 200,000 jobs. Write for in- 
formatin Radio Equipment C., 1415 W. 
Franklin Ave., Minneapolis 5, Minn. 
ELECTRONIC equipment built ty your specifi- 
cations. Amplifiers, Photo-Electric & Elec- 
tronic controls, ete. Estimates. Mordern Elec- 
tronic Laboratory, B Box 353, Brunswick, Maine. 


RADIO “Surplus, 1 bargain Prices. Thousand 
Items, List for Nickel. Cambell, 3809 
Kinzie, Racine, Wisconsin. 


NEW SCPL Cathode ray tubes $7.95 each. 

12-pin socket for same, 45c. Limited quan- 
tity. Shipping weight 4 Ibs., include postage 
in your money order. Write for free electronic 
bargain list, Ohmeyer Engineering, Dept. B, 
Fairview Bid, Hempstead, N. Y. 


WESTERN Electric fixed crystal detector, 

no adjusting, gives loud steady signal, 
nothing like it, a war development. Excel- 
lent for erystal sets, meters, other uses, cost 
Government $6.00, prepaid 99e. Free list J. 
man City Labs., 36 Church St.. New York 7, 


Sas 
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POPULAR SCIENCE OPPORTUNITIES 


1 TUBE Radio Kit, including tube, phone, 
two batteries—nothing else to buy. Easy 
to build, place parts on picture diagram and 
connect, Anybody can do it. Gets local, clistant 
stations, $10.95 prepaid, plus Federal Excise 
y Crystal Kit all. parts in- 
. very efficient, $2.95, plus 
. postuze 0c. Free parts 
X. John Barron, 6502 sSoih St, Brouk- 
lyn 9, N. Y. | 
VEST-Pocket Shortwave Crystal Heceiver gets 
Trans-Atlantic stationa! Phenomenal ground- 
x" EUM Plans $2.00. Bor 203, Jumaica, 


T TUBE Autopilot Amplifier, $5.75; Descrip- 


tive Surplus list. luc. Far Wills Branch, 
Box 26, Dayton, Onhlo. 
“TWELVE-In-One'’ ‘fool. Sea Bishop ad 


Machinery Pare 54, 


113 RAZOR BLADES, SHAVERS 


100 FINEST Chrome Swedish Steel D.E. 
Razor Blades. Hemed and Tested for 

Gillette Razors. Prepaid $1.25. Tlip’s Mail 

Service, 6550 Oleatha, St. Louis 9, Mo. 


INGERSOLL $1.00 Stropping outtit save your 


razor blades, cost vou Otte, sells for $1.00, 
weg Pierce, 18 Pryor St., S. W., Atlanta 
, Ga. 


18 REPAIR WORK 


Lom cdi LL ———— —— —À —— Á—Á— — À — — 
(OVER 30,000,000). Sewing Machine Owners. 

Needs Money Saver, Home Kepasir, (Care! 
ete, Manual. $1.00. ‘Worth $10.00 or $1.00 
Kefunded Sewmachine Service, 231 Slain, 
liumilton 2, Ohio 


[m 


RUBBER STAMPS 


18 
BETTER Rubber Stamps. Ezy-Order Liter- 
. aturo Free.  Lee-Vall Press, Box 1242, 
Indianapolis 6, Indiana. 

3 LINES $7c: Signatures $1.75: 


Printrite, Wauwatosa, Wis. 


119 SCIENTIFIC EQUIPMENT 


a 


lads 3oc. 


METAPHYSICIANS book treaties $3.00 
simple apparatus. Benefit testimonials 
281 E. Main, 


daily. Artisan Psychiatrist, 
Watertown, N. X. 


jou: 


22 SONG WRITERS 


POEMS Wanted to be set to music, 

examination. Send poems. McNeil, Mas- 
ter of Music, 510-PS, S. Alexandria, 
Angeles, California. 


SONGWRITERS. . Songs Published Monthly. 

Advance Hoyalty. Send your songs or 
poems today for our exciting offer. Jolly- 
wood Tunessmiths, Dept. lUF-C, 12337 N. 
Vine, Hollywood. 99, Calif, 


WANTED! Lyrics, melodies for songs. We 
arrange, publish, sell. Superior Song 

Studios, Passaic, N. J. 

POEMS, Wanted for musical setting, Com- 


posers’ Guild of America, 545 Fifth Ave., 
New York 17, N. X. | 
POEMS Wanted for musical setting. Send 

poem for immediate consideration and 
Free Rhyming Dictionary. — Hichard Dros., 
46 Woods Bldg., Chicago. 


SONGWRITERS—Send Poems for inunedi- 
ate examination aml Free Book, “Your 
Future in Songwriting. Radia City Musie 


Academy, 1674 Broadway, - New York 19. _ 
$100 CASH award for best song poem 


placed with us every month. 
composer and staff will set it to music. Fin- 
ished song will be recorded and lead sheets 
or Manuscripts furnished for professional 
presentation to song publishers. Send your 
song poems today for free examination and 
full details how you may win $1060, Sereen- 
r1 8 ders, Dept, I’, S.. Hollywood 28, 

al 


SONGWRITERS! <A 
for 

Inc., 
Y. 


limited 
radio 
1650 


amount 
distribution, 
Broadway, 


SONGWRITERS 
five song send $1.00. 
Broadway, New York 19, 


Art Music, 
N. X. 


POPULAR 
SCIENCE 


SONGWRITERS: Valuable monthly 

for Dest  sonzs. Collaborate with ma- 
tionally famous composer of "Boots and 
Saddles,'" Send poems for free examina- 
tion. Songs. Get Free instructive booklet, 
lloliywool Harmony House, 126 8. Labrea, 
L-17, Los Angeles $6, 6, Calif. — 


SONGWRITERS: £100 C Cash A Awardel Each 

Month For Dest Sonz or Sene Poom. 
Alelodies supplied Without Charge 
Ikollywood composers. — Lesd sheets 
records furnished. Cinema Sung Co., 
B-3u, Beverly Hills, Calif. 


ZXTHA Copies 


awards 


: Your Musie 
Musicupy Service, Box 181, Cincinnati 1, 

Ohio. 

SUNGWHEITEHS! 


Amazing, outstanding 


otter, Hibbeler, C-15, 21507 NM. Avers, 
Chicago, 
POEMS Wanted for Musical Setting, Send 
pavin for immediate consideration, Five 


Star Music Masters, 646 Beacon Building, 
Boston. 


SONGWRITERS” Magazine! Songs pub- 
lished free. 10e copy, $1 vear. “Song- 
writer's lieview," 111-95 W. 48th, New 
York City. | 
SONGWKITEIRS, Hare Your songs ë tom- 
pleted hy an honest, experienced arranger. 
Submit songs for free analysis. Tommy 


Kilbourne, Dox 1253, DBakersfiekl, Cal. 


LEARN to 


write musie, words, arrünge- 
ments ami publishing. The Complete 
Songwriter tells Mow. Send $2.00 ALO, 


postpaid to Puritan Publishing Co. Inc., 

S44 Ss. Dearborn St., Chicago 4, Til. 

SONGWRITERS We publish gowl songs 
without payment, Write for details, Me- 


Ginty Music, 321. West Flagler, Miami, Fla. 


SONG poems wanted—aAll subjects. Send 

your best poemas today for free examina- 
tion, or write for free booklet 
Ahead in Songwriting. bong Service, 
S3l-eJ] West dtith, New York. 


SONG Writers Attention]. The 
demand for phonograph records, 
ated by more than 30,000 Juke Boxes and 
the Hits accredited them warrants 
immediate consideration, 
sOnz-poem writers the rare opportunity of 
having established composers colluborate on 
appealing material received this month, Hecola 
Records, Hox 9875, _ Hollywood 23, Calif. 


LYRICS any subject £1.00 each, R. ] Nichols, 
425 Park, Neosho, 1 Mo. 


MUSIC composed, o orchestrated, arranged, 

music printed, by church organist, 35 years 
experience. ATL work carefully. ceilited by my 
daughter, graduate Julliard with Masters’ de- 
gree in theory and composition. Reginald 
Belcher, Florham Park, New Jersey. 


123 
GENUINE 


SOUVENIRS 


German Medals, secured from 
homeroming €. L's. Limited number 
available, Other Foreign Souvenirs. Price 
list lOc, Hobbyguild, S, 35 W, 32nd, New 
York, 
WARPLANXE 
clamp 2oc each. 
Dallas, Texas. 


suuvenir, amazingly — useful 
Burgo, 4008 Grandview, 


ee Oe ne a ee 


124 SPORTING GOODS, GUNS, 
FISHING TACKLE, ARCHERY 


po WS- Arrows far tecreation- IHTunting- 
Fishing, Beautiful Archery instruction 


hook, TH pages. Ot) illustrations, only Ofte, 
Illustrated catulogue Free. Archery Bales- 
Service, Hl; South h Stute, | Chicago. 
"AMMUNITION'—New a and Used *'Shot- 
runs''—'"'Hilles''—"'Tandarms", List 10c 
Rudolph's, . Ate hison, , Kansas. 
FISHING Poles: dealers only. Sample 
Jointed Cane 52,50, Bob Iate, Combs, 
2000 BARGAINS, firearms, binoculars, war 


. relies, catalog J0c, Smith Museum, Run- 


nemede, N. 

USED Guns, bought, sold, exchanged. List 
stamp. Howe, Coopers Mills, Maine, 

SEND 10e for list 100 used guns. 
geths, Wilmar, Minnesota, 


Fray- 


Manuseripts-— | 


SILENCER—for .22-cal. Rifle or Pistol. 
Sounds like Air-Gun' Simple Plans $1.00. 
Singer, 1014 i College Ave., New York 56, N.Y, 


GIMBEL’S Chars Gun Collection: 25% off. 

Gimbel’s Armor Department makes room 
for new collections. Send for 181 page 
illustrated catalogue ($1.00), several thou- 
Eilas weapons, including modern shooter's 
items, antique guns, swords, daggers, armor, 
cannons, powder flasks, molds, ete. Special 
bursain—Canadian Cavalry Sword, 
basket guard, complete with scabbard, 
Wilkinson, British Court swordinakers. 
Ori; zinally $10.15, now $38.95, Write Gim- 
bels, New York. City. 


445 ANTIQU E Firearms: 

Hifles, Coins, Fossils, 
Indian Helies, Antiques, Minerals, Flint- 
locks, Bwords, Cataulugue—Vhotographs 25¢. 
Heike, Wenona, TI 


FISHING Poles: Dealers only. Sample jointed 


" native cane prepaid $2.50. Hob Pace, Combs, 
rk. 


5,000 Bargains: 
Cartridges, Carbines, 


127 STAMP COLLECTING 


ZOWIEL-E-E! A Barrel of Fuu for only a 

Dime! 500 United States Stamps—Abso- 
lutely unpicked und unsorted, just as 
ceived froin ehureh missions, Many 
varieties, including large commemoratives, 
airmaila, high denominations up to $5.00! 
Stampdem’s biggest package of fun, and 
you might find something really valuable!! 
Price only 10c to serious approval service 
applicants. Money hack 1f not delighted. 
Illustrated  hargain lists with each order. 
d Stamp Co, Dept. 55, Camden, New 
ork, 


WORLD'S Largest Diamond And Triangle 

"tamps, Free Stamp Magazine. 
from Fighting Free French, 2n 
from 209  tifferent Countries, Pictorials. 
Airmails. Big Bargain 5e with approvals. 
Capital Stamps, Dept. 10, Little Rock, Ark. 


BRITISH ` Empire! 55 Different including 
PA um, Borma, Cyprus, Gwalior, Tas- 
mani, Se to Approval Buyers. Lyman, 97 


Nassau SL, New York T. 
FREE—Canadian Sets. Royal Visit. George 


‘I, George V, Coronation, Jubilee, oth- 
ers, to upprovul applicants, Ensign, Box 
118-1". So, Orange, M. 4. 
ll8 DIFFERENT stuinps  inchuling com- 

memoratives, charities, airmail, sets, ete. 


Only 3e to approval buyers, 
tions. Badger Stamp Co., 
Wisconsin. 


SCARCE 1840 U. 5S.—JIussey Local Carrier 

Stamp listed at 15e. Also Costarica No. 
65 listed at tic. Both sent free to approval 
buyers sending 3e portage. Pladon Stamps. 
lilr-5 Idaho, Toledo 5, Ohio. 


COMPLETE “Tnited States’ catalog with 
1000 illustrations, Send 10c for mailing. 


Harris & Co, 99 Transit Bldg., Boston, 
Mass. 


DEALER’S Wholesale Catalog, Postage de. 
Frankseco, 65031 Queensberry, Baltimore, 
Mary land. 


5C. ARCE 
fron 


We huy coller- 
Milwaukee 3, 


“Pole To Pole" Packet! Stamps 

mysterious countries only 
(North — Pole) Solomons, 
Spanish Marocco, DBhopal Patiala. Siberia, 
Grahamland (South Pole), Djibouti, Zan- 
zibar, etc.,, and ineluding stamps cataloging 
up to 25e each! Our Price only 5e to ap- 
proval applicants. Big Dime Packet List 
free! Methuen Stamp Service, Inc., Dept. 
lit, Lawrence, Masa 


BOX Stamps containing hundreds all dif- 
ferent cataloging up to 25e each, Every- 


thing 52.00. Longacre Shop, 106-C West 
drut, N,1.C, 18. 

WoW! £1.00 Worth Of Fun Only 10c. 
What a treasure hunt! Big package 500 
Foreign Stamps—ijust as received from 
foreign missions other sources. Includes 
stumps from Africa, South America, Philip- 
pines, Free French, Cape Juby, Palestine, 
eea dneluding — airmails, commemoratives, 


and stamps worth up to 50c and Te. 
amazing offer is given for 10c to serious 
approval applicants only. One to a custom- 
er, money hack if not more than delighted. 
Jamestown Stamp Co., Dept, 5, Jamestown, 
New York, Stamps—Valued Up to 50c and 
Toc Each. 


Cayman Is., Turks and 
different mint World's 
Fair poster stamps, to approval service ap- 
licants sending 3e postage. Tatham Stamp 
Co., Springtield,” Muss. 


FREE! Leeward Is., 
Caicos plus 54 


E. 


FREE—Pick 25e worth of stamps from our 

first U.S. Approval Selection . . Ap- 
proximately 100 stamps to choose from 

. . Excellent value , . . No obligation to 
buy. Lists illustrating the most popular 
U. S, staumps—-at prices you can = afford— 
will be included. Don't miss this oppor- 
tunity! Write today, B. D. Engel Co., 
38 l'artk Row, New York City, 


193th CENTURY U. S. Commem. Civil War- 

Battleship revenues, $5 and $10. Stamps 
free to ; approval applicants. Metro- 
poutas Stamps, 198 G, Broadway, New 
ork. 


SUR n — Aor Sd 
95 DIFFERENT India-3c with approvals. 

Premiums with purchases. Brandwein 
Stamp Co., Box 92P, Bayonne, N. J 


UNITED STATES approvals complete cov- 


erage fine quality, attractive prices. 
Seminole Stamps, Box 378, Coconut Grove, 
Florida. 


PAUA O a a aa 
AIRMAILS of World—19 different includ- 

ing Bolivia Triangle, World's Fair, Com- 
memoratives, new issues 5c with approv- 
als. Continental Co., Dept, C, Box 639, New 
Rochelle, New York 


GORGEOUS Colors, scarce Airmail, Sur- 

charges, Charities, Sets etc. All in our 
Big Premium packet only 3e to approval 
Buyers. Dixie Stamp Co. Dept. PS, Mil- 
waukee 3, Wis. 


114 DIFFERENT stamps from far away 

countries including Airmail and Free 
Fighting French to approval applicants for 
lüc. Reich Stamp Co., 4647 Kenmore, Chi- 


cago 40, Dept. 59, 
FINE Approvals, freshly mounted. Fast, 

personal service. Tell me what countries 
you prefer and I'll send their stamps. 
Milton Skinner, 438 Locust, Long Beach 2, 


Calif. 
1,000 GRABBAGS, 15c each. Special Bags 


95e. Sandy, 630  Bingaman, Reading, 
Pennsylvania. 

20 DIFFERENT China, 5c to New Approval 
Applicants. Gross Stamp Co, 1330 E. 
28th St., Brooklyn, N.Y. 

OLD scarce U.S. Seconds on approval. 


Slightly defective, nice appearance, bar- 
gain pricas. Hearnfeld, 551 Clinton, New- 
ark $8, r E 


BEN ood M a EE ci 
FINLAND—20 Different 3c with approvals. 
Rosenberg, Box 1303, Chicago. 


10 DIFFERENT U. 8. Over 40 Years Old, 
5c. Foreign, U. S. approvals, Scott, 30 
Baker Ave, Lexington 7, Mass. 


VICTORY Packet Free: Includes stamps 

from Tanganyika — British Cayman Is- 
lands Animal — Scarce Babyhead — 
Coronation — Early Victorian — Airmail 
—Map Stamps — with Big Catalog — all 
free—send 5e for postage. Gray Stamp 
Company, Dept PH, Toronto, Canada, 


GERMAN Hitler Stamps. Hrought over by 
American soldiers in small quantities as 


souvenirs. These stamps are bound to be 
very scarce because all remainders have 
been burned by Allied Governments. The 
most unique items in any collection. We 


will send two values, mint, one regular size 
and one large size, both for only 10e to 
sincere approval applicants, Please state 
whether approvals should consists of United 
States or foreign or both. Approval Head- 
quarters, Globus Stamp Co., 268 4th Ave., 
New York City. Dept. 217. 
POSITIVELY Greatest Free Offer—Latest 
Scott's International $5.00 Stamp Album 
—Covering entire World, contains 86,000 
illustrated, descriptive spaces; Scott's 1946 


Standard — $5.00 Catalogues — ""I'hilately's 
Encvclopedia''—absolutely Free to appli- 
cants for Foreign Approvals becoming 


eustomers, Plymouth, Bell. California. 

50 DIFFERENT U.S. 10 cents to approval 
applicants. Standard, 3817 Sackett, Cleve- 

land 9, Ohio. 
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RARGAIN—1,000 mixed United States for 


only Sie! Plenty commemoratives, Air- 
mails, ete. Grant Hastie, 1520 Dale, San 
Diego 2, Calif. 


UNITED STATES Collection—Thirty Dif- 

ferent fine unused, commemoratives be- 
fore 1939 including Columbians  Bicenten- 
nials Parks, Price $1.00 Approval Appli- 
xt only, Orange Stamp Co., Albany 7, 


G 


50 DIFFERENT United States, 10e. Price 
list free. No approvals. Seidenberg, Cas- 

sopolis, Mich. 

10 DIFFERENT Argentine for lOc to ap- 
proval applicants. M. W. Payne, West 

Cheshire, Conn. 

50 DIFFERENT including scarce diamond- 
shaped airmail 3e to approval service 

applicants. Avalon Stamp Co, Dept. 5, 

Springfield 8, Mass. 

FREE! Complete Balkan aviation set with 
approvals. Beaman, Glenburnie 10, Mary- 

land. 

FREE! Tiny Chinese 
Approvals. Seminole, 

Maryland. 


FREE! 


"Midget" War 
Glenburnie 


set 
10, 


Negro Triangle; Turks Islands 

'"Cactus'' Dakar; Guinea; Palestine; 
"Fairy Tale’, Pirate Chart, Map, Ship, 
Sea Lion and Snake stamps; French, 
British, Portuguese Colonies, etc., Free for 
oc postage. Approvals. Potomac Stampco, 
Washington 10, D. C. 


RUSSIAN “Grinning Bear” stamps for 
Conquered Berlin. 4 different 5e. Ap 
provala. Field, Box 36, Brookhill 22, Va. 


UNITED STATES Approvals. Fine Quality. 
Klein, Box 22, Robinson, Ill. 


URKS, Caicos, Grenada, Solomon Islands, 
Dominica, Caymans—everything 36 with 
approvals, Viking, 130-P, Clinton St, 
Brooklyn, New York. 


SELECTED Penny Approvals. 
Service, 15 Park Row, 


"i 


Henry Jay 
New York City. 


FREE Argentine ''"Roosevelt Issue". Request 
" Aporaraly, Blatt, 1015 Pine $St., Phila. 
, la. 

SENSATIONAL! 5 sets 1c, Approvals, 


Star. 2110 Westbury, Brooklyn 25 N, 


UNITED States and Foreign stamps sent 

on approval outstanding quality, low 
prices. Fred Herzberg, PS 168 Oak St., 
Elmhurst, Ill. 


PUERTO Rico Airmail Triangle (Statue 
Liberty), Martinique, Greenland, French 

“Nazi” issue (catalogs 15e), Slave Island, 

Starving Refugees, others, All Free for 3c 

postage, Approvals. Dominion Stampco, 

Arlington, Va. 

FREE Airmail packet with approvals. Deane 
Stampeo, Box 2002, Miami Beach 39, Fla. 

US, British Colonies and General Foreign 
Approvals, Denison Stamp Co., Box 497, 

Denison, "Texas. 

ATTRACTIVE Packet Free to approval 
applicants. Rare Stamp Service, P. O. Box 

4077, Miami 1, Fia. 

FIVE Vatican City Stamps Free to approval 
applicants, Florida Stamp Co., Box 807, 

Miami 5, Fla. 

25 DIFFERENT Persia for 6e to approval 
applicants. Lorraine Brown, Marion, Mich. 

25 DIFFERENT Switzerland 10c with 14 = 
15-1e Approvals. arroll s" 4357-C B. 

Hoover, Los Angeles 37, Calif 

FAMOUS Washington isantonnial Set 10c. 
Swell United States approvals. Jarr, Box 

917-B, Madison Square Station, New York 19, 


TWO Mint Costa Rica sets 10c, with ap- 


provals. Wargo Stamps, 6044 South Fair- 
field, Chicago 29, Ill. 
“GOYA Nude’ set 10c. Approvals. Royal 
Stamp Co., Tamaqua, Pa. 
PENNY <Approvals. Thousands different. 
Pictorials, commemoratives, Airmails. Ray- 
max, 123- X William St, N. ¥. C. 7. 


UNITED Nations, scarce je U. S. Com- 

memorative and packet 30 different U. 8S.. 
including Airmail, Commemoratives, Meve- 
nues, ete. Catalogs 65c—to approval ap- 
plieints for 5e, Curhan Stamp Company, 
Dept. G., Glourester, Mass. 


POPULAR SCIENCE OPPORTUNITIES 
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FREE St. Helena pictorial and big surprise 
packet to approval applicants. Pioneer, 
Box 4145, l'asadena 18, Calif. 


FIFTY «different inexpensive short and com- 

piete sets and singles to approval applicants, 
References. — Bengston, 34139 S. Michigan 
Ave., Chicago 16, HI. 


o0 DIFFERENT Cuba 35e, 50 Different 

Colombia 50e, 20 different Mauritius 65e. 
lu different Uruguay Tie. 100 different 
Ecuador $1.00. 125 different Sweden $1.25. 
100 different Costa Rica $2.00. 200 different 
French Colonies — $6.20. Mission Mart, 
Washington 17, D. €. 


FREE Packet with approvals. Robert Smith, 
SU] Market, Melveesport, Pa. 


NICARAGUA—WiHll Roger set 10c. P. Gus- 
tafson, Box 1206, New Britain, Conn, 


TRADERS — Trade your duplicates 

stamps from our approval books. Postcard 
brings full information. Comet, GPO Box 
5178, Brooklyn, N. Y. 


PURCHASE Stamps from Purchase! Fifty 

different, free. With approvals, any coun- 
try. le—Ite. — Purchase's, 210 Virginia, 
Hillside 5, New Jersey. 


RICH Man's approvals, poor man's prices, 

Grand value packet containing five For- 
eign sets. 3c with approvals. Stoll Stamp 
Service, 2632 W. Burnett, Louisville 10, Ky. 


ALL Yours! Falklands, So. Orkneys, Gra- 
Rhodesia, U. 


hamland, Gold Coast, 

Commemoratives, ete, Everything 10e to 
approval applicants. Irvine, 8239 Biddle, 
Wyandotte, Mich. 


EXTRAORDINARY Pictorial Collecting, In- 

cluding Tahiti Speartishing, Melanesian 
Idol, Carib Archer, Malagasian Farmer and 
many other strange stamps from unusual 
countries, Everything only 5c. Imperial Stamp 
Co., 20 S. Broadway, Yonkers, N. Y. 


ROOSEVELT Mourning, other unusual items 
galore. Just 3c with approvals. Longhorn 
Stamp Co.. 2021B Red River, Austin, Texas. 


FREE! 3 Hitler Heads to approval applicants, 
Te Tehle Stampco, Box 1565, Miami 35, 
orida., 


5 TRIANGLE Free! 


Approvals. Gordon 


. Davison, Box 1019A, Manchester, N. H. 
FREE! A Gift that will make the most 


interesting item in your collection! No 
matter if your collection is worth $10,000.00, 
you will devote a full page of your album to 
it! Approvals included. Postage appreciated, 
George Wentz, San Marcos 5, Texas. 


3,000: 50 Countries $2: Approvals: Griest, 
409 Oak, Davenport, Iowa. 


DIFFERENT And unusual general approvals, 
pi PAAR 1213 Farwell, Chicago 31, 
Iltinois. 


PITCAIRN Mutiny Stamp! Fabulous Bird, 

Sword and Shield, Schooner, Pirate Map, 
Kiwi, Russian Music, Swedish Commemorative 
and others for only 3c with approvals. 
Star Stamps Lakewood, N. Y. 


100 DIFFERENT Se to approval applicants. 


Quality Stamp Co., Dept. S, Box 202, 
Sta, F.. Buffalo 12, N. Y. 
UNITED STATES $4.00, $5.00, $10.00 
Stamps and U. N. packet only ge to ap- 
proval buyers, Wineholt Stamp Co., Wood- 
bine 4, Pa. 

150 U. S. Commemoratives. Airmails, etc., 
2506. Lloyd Johnson, Hawarden, Iowa. 
WASHINGTON TPicentennial Set 10e, For- 
eign, United States Approvals. Yokums, 


Box 1312, San Antonio 6, Texas. 
21 DIFTEHENT—3e to 


approval buyers. 
Bennett's, 39 Arlington, Toronto, Canada. 


129 TATTOOING SUPPLIES 


TATTOO Outfits, inks, designs. Write 
today, Zeis Studio, 723 Leslie, Rockford, 

Illinois. 

DIAMOND Point Electrozraver for all types 
Freehand Engraving. Also tattoo. equip- 

ment, supplies. Send for free Literature. 

Moore, 6501 S. State, Chicago, 


JULY 
1946 
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132 TOBACCO & PIPES MERCURY—Highest prices. Free Contain- 


MIQaRa EA ë Ohainaet £2 00—Pnctnaid S. j [ , Non i 
CIGARS, 50  Choicest. $3.00—Postpaid m Write Mercury Terminal, Norwood 


1917  BULOVA “Excellency’ 21 Jewels 
$52.50. Unsurnatastild, Midland, 116 Vista, 
Staten Island 4, Y. 


Chek or Money. Order. S. e de Ci, DO you want to trade—buy—sell guns 
4 i } = =. d " a at 3 
Dept. PSM, Red Lion, Pennsylvania. watches, cameras, movie projectors, binocu- WATCH & Clockmakers Handbook by F. J. 
SURPRISINGLY low prices Havana Cigars. | Jars, musical instruments, books, jewelry, Deinen OST. Mun Gomplee On. Bub: 
. Kelley, 2302 Ontario 5t, Ft. antiques, printing equipment or anything of | ject. For Description, Write for Catalogue. 
Wayne 6, Indiana. ralue?? Send 956 fot copy Swappers Guide. ' Engineers’ Book Service, 19 W. 44th St.. 
E e M ER It’s crammed full with traders—buyers—sell- , Rm. 4002, New York 18. - 
—————ÓÓMM —Á—À ers coast to coast, who list what they want, š | = 
134 TREASURE FINDERS and opportunities to trade—buy—sell almost WHY not employ the convenient, easy mail 
=r anything under sun. Your “wants” listed | method of having your watch repaired. 
NEW powerful Goldak locators for minerals free. National Swappers Guide, P. O. Box | Work guaranteed for one year. Write to 
and metals and with wartime improvements 415. Evansville. Ind. * | Geo. Banks, 55 years at 2 Maiden Lane, 
now available. Screen grid and beam power UYWIIPCMEEIPUEEPUMDCHTUESUUY ES UE r ' New York 7, N. X. 
tubes, Moneyback guaranteed detect buried WANTED: Set of blue prints for 1 to 5 . 
Gold and Silver at greater depths than any | qlik., fur, esee stationary, „atr cooled - 
competetive ‘ice. Write Goldak Co., PES X , M ZLDI | 
W. 'Olenosks Blvd., Glendale 1, Calif. terns, if available. Hartman Mfg., Sala- 140 WELDING, SOLDERING _ 
MT-SCOPE Metal Locator fully guaranteed | Mant ew York. , NEW Model electric welder 110 volt AC- 
and unsurpassed in efficiency. Time pay- . DC; will weld all metals; easy to use, 
ment plan, trade-in and accessories. Free 139 WATCH | ful directions. Complete with BOWER unit, 
literature. Fisher Research Laboratory, T ——M———————————————- flame and metalic are attachments. car 
Palo Alto, Calif. | WATCH and clock repairing — complete bons, fluxes, rods, mask; all for $19.95— 


practical course in modern horology, 66 Used by the Navy. Magic Welder Mfg. Co., 
illustrated ^ self-instruction lessons. Just 239-PS—7, Canal St., New York City. 


| l TS out! Low price. Fascinating 100-page illus- : ———————— mm. ee 
— MEE | 112001 __ E trated catalog Free! Write—Nelson Co, ; “THUNDERBOLT” — Transformer welder, 
uides EE St pud ^ Typewriters, eee. Dept. 8-01, Chicago. R Lk 3 upat, EY Bos ee Ut 
graph, ultigrap Machines, rinting CLI Gl TOUT CEREREM RUND Das ONE RET NOR MER NIE EET olts- , takes up to od, carrying 
Devices. Dixie Graph King, N. Car. WATCH and clock repairing increasing, | case, ali accessories. illustrated instruc- 


comple te home stud y course with 4lraw- tions. Professional heavy duty welding, 


NE - — ings and pictures. Information free. Hous- brazing outfit, $39.50. Also ''Ruper-Welder," 
137 VOCATIONAL GUIDANCE ton Chronomatic and Watch Co., P.O. Box | for light work, 110 Volts, AC-DC $19.95. 
1140B, Houston 1, Texas. — —  — — — Save 2%, send check. Or order C.O.D. West 


DISCOVER yourself Your best abilities, TE | , EU " le 
talants. Newest. Methods. Helpful informa- WE sell all kinds of Watchmakers' tools and of Mississippi $5.00 deposit required on 


: : materials, also staking tools and lathes. Super-Welder, $10.00 on Thunderbolt. 

Hon SOM Hervey Richer, 36A State, Beginners' "trol kit $12.00, for the advanced SuperWelder Mfg. Co., Dept. PSC, 23 E. 
Albany 7, N. Y. | $50.00. “What Every Watchmaker Must | 20th St, New York 3, N. Y. 

Know”? valuable information on repairs $3.50. 


BUILD D.C. Arcwelder without rewinding 


138 WANTED MISCELLANEOUS ione Dee n iatis Vr New York P. armature, Plans $1.00 each, 25 to 600 
REPLACEMENTS—Grates, Firepots, Lin- LT TE ERA om PE WT uec ED IR T P NE amperes from Automotive d.e. motors, Light 

ings. Wringer Rolls. Guaranteed. Mag- uon , Lea this "protisbie trade at Pant ciui AED E ADM RN 
produx, Royal Oak, Mich. — — — ^ — —  — home. New, complete “Practical Course” Puri; OCHO ODE CORB, YR EUM Seren ee 
SMALL optical shop wants work manufactur- | for beginners and professionals, fully illus- HOBBYISTS, Jewelers, Experimenters. 

ing lenses and prisms, also repairing in- trated, only $2.95 postpaid. Money back Amazing Midget Are Welder — Brazes, 
struments. Write for any information. guarantee. We supply tools, materials at Welds, Silver Solders delicate work. Copy- 
Edwin Calkins, 1923 E. Winspear  Ave., lowest cost. Modern Technical Book Cno., righted plans $1.00. Marwood Co., 3033 E. 


Buffalo 15, N. Y. Dept. M3S, 55 W. 42nd St, New York 18. | 92nd, Seattle 5, Washington. 


WHY HAVE 


GRAY HAIR? 


Easily Restore Color! 


Why let gray hair handicap you socially, 
or influence your chances for employ- 
ment? Banish the gray hair that shrieks, 
"You're getting old!" 

Use W. W. Hair Preparation and keep 
your youthful appearance. It's so easy to 
apply. Just rub a small amount into your 
scalp at regular intervals according to 
simple directions. Relieves loose dandruff 
at the same time. 

Color returns so gradually even your 
closest friends will not realize it. No ar- 
tificial appearance. Not a rinse. Money- 


PUP TENTS, Used, Good Condition... ^» n2 a*- 25 

SET OF 2 POLES and STAKES.....^.»..^5: ow qx d Q3 (og Qa 95 

PONCHO— slightly used Marine og Oe eee 32.98 

BLANKETS, 100% wool for re-issue; dry-cleaned. perfect. . $4.95 
HAMMOCKS. New, Navy Style, 

Clews and Ropes........... $3.69 
Add 30c postage on WS items. Check or 
money Order. No C.O.D's, Money Back 
Guarantee. Send for Free Catalogue, 


Leahan Co,.Box 111, Dept.PS 746, Brooklyn 1, NewYork 


“Be Skilled — Not Killed" 


ga Smoothly — Safely. Use illustrated, 
self-instructions that teaches you 
step by step to become a capable 
confident driver through relaxed 


control, $3.00 Postpaid, 


THE BROWN DRIVING SYSTEM 
BOX 105-5, Hill Station Harrisburg, Pa, 


GENUINE U. 5. BARGAINS 
Army O. D. Wool Blanket, 5 Ts. $5.95 
Army Pocket Knife, Scout Style. 2.50 
Pup Tents, Poles and P es, Used 4.85 


back guarantee if you are not completely EUR ‘een E M an hes .50 
" Thousands of other bargains in military. 
satished. ‘outdoor & sport goods for hunter, farmer. 


scout, Send 10c for 32 ‘page catalog re- 
turned with first order. 


A and N SUPPLY CO. 
4784 LESTER ST. RICHMOND. VA. 


W. W. has proved itself to satisfied 
customers over a period of twenty-five 
years. Scientifically compounded and 
thoroughly tested. 

Bring back lovely color to your hair, in- 
expensively. Send $2.00 (cash or money 
order) today. Covers all costs of mailing 
and taxes. 


W. W. COMPANY 
ept. GB-7 424 So. Broadway 
Los Angeles, California 


It's easy Pto. bulld this household Temm em 
profitable to use. Save up to 75%. Operates . 
on 110 or 32 volts. Plans show 5 sizes and are 
| easy to follow. ENJOY MAKING ONE OF 
| these freezers from new or used parts. No ex- 
pert knowledge needed. Mail $1. 00 bill or 
check for complete plans and catalog. 
LE JAY MFG., 423 LeJay Bldg., Minneapolis 8, Minn, 


> HONORABLE 


DISCHARGE RING s: 


STERLING SILVER 
Gold Finish 
HERE’S A VALUE! Handsome, hefty Genuine 
Sterling Silver HONORABLE DISCHARGE RING, 
yellow gold finish, for only $1.98 plus tax. Handsome 
scrolled mounting. OFFICIAL DISCHARGE EM- 
BLEM. A beautiful ring you'll wear for life. 
SEND NO MER Mailyour name, address, 
and ringsize today. Your 
Genuine Sterling Gold Finish Discharge Ring will be 
sent to you AT ONCE. Pay your postman only $1.98 
plus tax and postage. Wear the ring 10 days, and if 
not delighted, return it and your money will be re- 
funded at once. Yes, your satisfaction guaranteed! 
ORDER TODAY. Send strip of paper for size, 


CHARLES STEWART, 616 Walnut St. 
Dept.C-202 CINCINNATI 2, OHIO 


$ $ $ $ if trained in ATZ- 


Big income jobs await you. Learn quickly and 
| thoroughly. Enroll under G. I. Bill. Write today. 
| Hobart Trade School, Inc., Box P.583, Troy, O. 


New Life FOR YOUR CAR 
USED IN: IT REMOVES: | 


l. GAS TANK 1. WATER 
2. CRANK CASE 2. SLUDGE 
3. CARBURETOR 3. CARBON 

Tunes Your Mofor as you Drive Along 
WHOLESALE DISTRIBUTOR FRANCHISES AVAILABLE| 
Write For Details 


DACAR CHEMICAL PRODUCTS CO. 
PITTSBURGH 20, PENNA. 


MOTOTUNER | 


Returning Vetcrans! Office and factory workers. All 
Men looking to the FUTURE! Get set for life with 
one of America's greatest industries. Quick cash 
profits are yours demonstrating AUTOFYRSTOP, 
the new combination automatic and manual fire 
extinguisher and alarm that holds unequaled 
records. Sells fast to factories, schools, homes. 
Write for FREE facts. No experience necessary. 
AUTOFYRSTOP CO.. Dept. P-76 
2035 Washington Ave., Philadelphia 46, Pa. 


‘KILLS FIRE BY ITSELF 


welding 


4 Füopet ea) 


- .9PEED BOAT 


Included. 
At No 
Aa Cost 


No Springs! Complete, 


No Gears! Postpaid 


Runs half an hour on a small piece All Metal! 
of fuel. (Fuel included). RUE A Ws 
a real 2-cylinder apeed boat. Easy Tuner 
to operate. Will delight both young Moving 
and old. Order-several. They make Parts 
a wonderful gift. 

i —\ 


MAIL ORDERS DIRECT TO 


UTILITY STORES, 117 S. Wabash Ave. 


Dept. GG17 CHICAGO 3, ILLINOIS 


O wer 4000 p» rations 
Designs € Ornaments 


A valuable reference book for artists, archi- 
tects, designers, decorators, printers, cos- 
tumers, painters, sculptors, wood-carvers, 
_ chasers, modellers, cabinet-makers, hobby- 
ists, and students. 


fare u. Almost every conceivable kind of or- 
RT nament and design used in decorating, 
embellishi, © and creating metalwork, 
ceramics. ssw. "c, fashions, the arts. 
crafts, hobbies is orlefly explained and 
ILLUSTRATED in this unusually help- 
ful and encxyciopedie me 

This famous work with its 400 Full 
Pages of illustrations is the niost com- 
plete seurce-book in print. represent- 
ing the entire range of ornament in 
all its different styles from prehistoric 
times down to the present, The ex- 
amples are indexed according to both 
subject and material and the period to 
Which they relate is indicated, thus 
enabling any particul: need to be 
immediately referred to. 

If you work with desirns of any kind, 
you need this STLYES OF ORNA- 
MENTS by Alexander Speltz—a mag- 
nificently printed and bound volume, to 
grace your library, containing 645 
pages, Mailed postpaid if you senil 
jrüer with 52,95 or sent C.O.D. i 
preferred plus postage. Money back 

ruarantee if not exactly as deseribed 
C Gf not satistied, 
KNICKERBOCKER PUB.CO..Dept.D-1 
Rer Greenwich St., New York N. Y. 


Developed during 


Cu P 


the war, Loran projects long-distance radio beams to guide ships on lanes charted by radio-electronics. 


Loran- highway signposts” 
for the seas and skies! 


No longer will ships and planes have 
to calculate their positions by "shoot- 
ing" the sun or stars, as in the days 
of sailing vessels. 


Now Loran provides a new kind 
of road map for the sea and air, day 
or night, and in almost any kind of 
weather. 


With Loran, ships and planes as 
far as 700 to 1400 miles offshore in 
the densest fog can determine their 
positions with uncanny accuracy. 
Trial installations of Loran are being 
conducted on both the Atlantic and 
Pacific by Radiomarine Corporation 


of America—a service of RCA. 
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The same scientists and engineers 
at RCA Laboratories who were largely 
responsible for the development and 
refinement of Loran also devote their 
skills and knowledge to every RCA 
product. 

This never-ending research at RCA 
Laboratories is your assurance that 
when you buy anything bearing 
the RCA monogram you are getting 
one of the finest instruments of its 
kind science has yet achieved. 

; á A 
Radio Corporation of America, RCA Build- 
ing, Radio City, New York 20. Listen to 
The RCA Victor Show, Sundays, 2:00 p.m., 
Eastern Daylight Time, NBC Network. 
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Loran (short for LOng RAnge 
Navigation) uses radio“ waves 
which hug the earth's surface. 
Two sets of stations, about 300 
to 400 miles apart send out im- 
pulses to a Loran receiver on 
shipboard like the one shown 
above. It then translates them 
into the ship's exact position. 


RADIO CORPORATION of AMERICA 


e for an 

- Painted a flaming red for high visibility, 
. the 30-year-old U. S. S. Nevada, which 
rose from the ruin of Pearl Harbor 


to fight back at the Japs, waits for the 
bomb at Bikini. Bris Rat 


By 
DEVON FRANCIS 


N THE coastal flatlands a few miles 

south of San Francisco the earth be- 
gins shaking now and then; to the uninitiated 
it feels disquietingly like an earthquake. 
When the dishes rattle, residents of the area 
know that the world’s biggest wind tunnel, 
two or three miles away, is twisting up air 
velocities more than twice as high as a mere 
hurricane. The man-made wind creates vi- 
brations in the foundations and walls of the 
tunnel. These are felt, oddly enough, only 
at a considerable distance. In the imme- 
diate vicinity of the tunnel the senses resolve 
the vibrations only as a roar. 

The world's biggest tunnel is one of sev- 
eral in the Ames Aeronautical Laboratory of 
the National Advisory Committee for Aero- 
nautics devoted to research in aircraft per- 
formance. One of its sister tunnels makes 
a rumble that is heard four miles away. An- 
other emits a shrill whistle. 

These tunnels, at Moffett Field, Sunny- 


n POPULAR 
66 science 


t 


o 


vale, California, are eight among a hundred 
in the United States, and today, for the first 
time since before the war began, the scien- 
tists who run them are able to open their 
sanctuaries to the eye of the citizen and tax- 
payer who footed the bill for them. Up to 
now the national security forbade it. 

Strange things have occurred in the six- 
odd years since the doors of the tunnels were 
padlocked. Fundamental’ research in air- 
craft shapes has abandoned. aerodynamics 
for ballistics. The laboratory winds have 
reached and gone beyond the speed of 
sound. The airplane, as yet, has not man- 
aged to fly as fast as sound. 

In the world’s biggest tunnel nine tons of 
captive air are driven around a squared 
raceway by 36,000 horsepower, That is the 
sum of the power in six great motors. Each 
of the motors would drive a Santa Fe Super 


Chief. Yet this tunnel is not a fast one; the 
air moves at only 250 miles an hour. The 
tunnel is big to permit research engineers to 
test full-size airplanes. The throat, or test 
section where the planes are mounted to be 
introduced to the blast from the fans, is half 
again as wide as a city lot and higher than 
a three-story building (see cover). 

Essentially, wind tunnels are only devices 
for simulating flight under controlled con- 
ditions. The aerodynamicists, probing for 
information as a physician probes‘ for the 
cause of illness, move air around planes or 
parts of planes instead of moving the planes 
through the air. 

Tunnels come in all shapes, sizes and 
characteristics of air flow. Some are tunnels 
in name only. Some are built solely to ob- 
tain a smooth flow of air—one of low turbu- 
lence. Some are built for high “Mach num- 
bers.” That simply means speed. A tunnel 
capable of circulating air at a Mach number 
of .8 has a speed of 608.4 miles an hour, or 


8/10ths of the speed of sound in “standard 
air" (air at a temperature of 59 degrees 
Fahrenheit at sea level density). 

Some tunnels are built for high "Reynolds 
numbers.” That simply means a low dis- 
parity between the performance of a model 
airplane under test and the same thing in 
full scale. 

There are 30 to 40 classifications of tun- 
nels as to specific function. One type, 
erected vertically, is used to find out how 
quickly model planes will recover from 
spins. The controls are "crossed" to pro- 
duce spins, and at a given moment they are 
neutralized by clockwork, or by magnetic 
controls. Movie cameras record the per- 
formances. Another type determines the 
“flutter” characteristics of models, in Freon 
gas. Flutter is exaggerated vibration. In still 
another type of tunnel, at an N.A.C.A. in- 
stallation in Cleveland, the temperature and 
pressure can be controlled for purposes of 
hairline accuracy in readings up to a simu- 
lated altitude of 38,000 feet. Beyond that 
the pressure can be dropped to equal 50,000 
feet while the temperature is held at —48 
degrees F. This tunnel produces 500-mile- 
an-hour winds. 

The speed to be attained in a tunnel large- 
ly determines what material it will be made 
of. Cement-asbestos sheeting suffices in the 
big Ames tunnel because the air velocities 
are not high. Little efficiency is lost through 
friction. But when speeds go to 600 miles an 
hour or more, welded steel plates are used 
for both strength and smoothness of surface. 
A little tunnel producing a 1,500-mile ve- 
locity has a throat that is machined as finely 
as the balance wheel of a watch. 

The estimate alone of the power required 
for a given tunnel is a neat piece of engineer- 
ing. That depends in part on the mass of air 
to be moved. The mass in the big Ames 
tunnel is 24,000,000 cubic feet, or more than 
three times the capacity of a dirigible the 
size of the Hindenburg. It also depends on 
the velocity required, the efficiency of the 
propellers and motors, and the “losses” in 
circulation. The losses occur in friction and 
compression as the air is forced around 
corners. 

Friction is a major problem. If the air flow 
is extra fast, the tunnel walls have to be 
refrigerated. In low-velocity tunnels the 
temperature is kept constant by exhausting 
part of the stale air in each circuit of the 
tunnel and bringing in fresh air through an 
"exchanger". The humidity is controlled by 
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making the air pass through moisture filters. 

In tunnels simulating great altitudes and 
high speeds, air driers are needed for an 
added reason. Velocity and low temperature 
and pressure cause condensation—plain fog. 
Particularly in supersonic tunnels are driers 
needed. If fog occurs, the cameras intended 
to record the shock waves forming on a 
model under test may pick up only con- 
densation waves instead. 

Before temperature controls were insti- 


tuted the men working in the tunnels had a 
rough time of it. The air in one Langley 
tunnel would shoot from a normal summer 
S5 degrees to 139 degrees, and workmen 


changing models had to strip to the waist. 
The addition of a heat exchanger dropped 


the temperature to a bearable 105 degrees. 

Heat is not the only discomfort. In high- 
pressure tunnels men can't smoke, If they 
licht matches the dense air produces a flame 
a foot long. A cigarette is good for only two 
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Six motors, producing 36,000 horsepower, whirl 
six-bladed, laminated spruce propellers 40 feet 
in diameter. "Anti-squirrel vanes" are often placed 
behind them to rob the air of the rotary move- 
ment that the propellers give it. 
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Exit cone, or diffuser, is designed to slow down 
the air, speeded up by the narrowing tunnel just 
before it enters the test section. Guide vanes 
(right of exit cone), of which there are 3,880 in 
the tunnel, direct air flow around corners. 


AS ur o 


Test section of the 868-foot, eight-acre tunnel 
has 60-ton overhead doors that operate hydrauli- 
cally. They part in the middle to permit a plane 
to be swung into place by traveling crane, then 
roll shut and seal the funnel's air circuit. 


drags. Then its gone. And if, in a low- 
pressure tunnel, someone suddenly hits the 
stop button on the motors, the men inside 
are in momentary agony. A “rate of descent" 
of 40,000 feet a minute is brutal on the ears. 

The men who do the testing work inside 
the tunnel structure but, of course, outside 
the thundering flow of air. But there have 
been instances in which a man has entered 
a tunnel while it was in operation. Photog- 
raphers, anchored like window cleaners to 
the tunnel structure, have braved 100-mile- 
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an-hour flows to snap realistic pictures. 
Dr. Clark Millikan, making some observa- 
tions in the Cooperative Wind Tunnel at the 
California Institute of Technology, suddenly 
was seized by a 150-mile-an-hour wind. 
Frantically but futilely grabbing at the 
smooth, steel slope that led to the throat, he 
skidded past the big window of the control 
room. A workman saw him clawing and 
switched off the fans. Dr. Millikan stopped 
short of the blades of propellers whirled by 
four motors aggregating 12,000 horsepower. 
With the coming of peace the nation’s 
wind tunnels that were used for applied re- 
search for combat superiority are once 
again being devoted to what they were in- 
tended for—fundamental research. This type 
of research is concerned only with shapes 
and what they do to the flow of air. Today’s 
Priority Number One project in fundamental 
research is the production of shapes that 
will fly at speeds far beyond that of sound. 
Once a body in flight reaches the speed of 
sound, it ceases to be a wing and becomes 
a bullet. That means that a fresh approach 
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Inside the world's largest wind tunnel, at Sunny- 
vale, Calif. Propeller-driven air streams through 
what appears to be a huge door of corrugated 
iron but is actually one of several sets of vanes 
that guide the air around corners of the tunnel. 
At left: Outside view of the entrance cone, or 
nozzle, which speeds up the air as it enters 
the test section, 80 feet wide and 40 feet high. 


must be made to the science of ballistics. 

The men who make tunnels got ahead of 
the men who make airplanes in the field of 
speed by filching some secrets from nature 
and by impudently circumventing nature. 
They discovered, for instance, how to simu- 
late speeds above that of sound, The speed 
of sound always was a ghostly barrier 
athwart the path of engineers seeking ve- 
locities of thousands of miles an hour. That 
was because shock waves formed. The air 
piled up. Constipation set in. 

The tunnel men put models in a com- 
pressed helium-gas gun and shot them into 
a tank containing Freon gas. The speed at 
which they could be shot depended on the 
speed with which the gas would flow out of 
a pressure chamber, through a tube and into 
the tank. This speed was limited in turn by 
the speed of sound in helium—about 1,360 
miles an hour. Helium would flow through 
the tube faster than air, hence its use. Under 
200-pounds-per-square-inch pressure, the 
helium catapulted the models into a gas 
where the speed of sound was only 340 
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Most wind tunnels are rectangular instead of circu- 
lar, as this one at Langley Field makes clear, to 
avoid the problem of constructing compound curves. 
The power they require goes up as the cube of the 
speed and can become a critical problem. A wind 
tunnel operated by Boeing at Seattle can be run 
only during the early hours of morning because 
of the drain it imposes on the city's power supply. 


Looking (upper right) into the converging test sec- 
tion of the N.A.C.A.'s eight-foot tunnel at Langley 
Field. This tunnel has provided more information 
about velocities ranging from 680 to 840 miles an 
hour—the transsonic area—than any other in U. S. 
The Germans were woefully short of such data. 


Observers (below left) evaluate pressures exerted 
on every square inch of a structure under test in 
a wind tunnel and movie cameras take progressive 
records of pressure readings. In most tunnels me- 
chanical or electronic scales measure the lift and 
drag forces exerted on wing and tail surfaces. 


When the split sphere below at right is put to- 
gether and filled with Freon gas, it becomes a 
wind tunnel in which propellers and airplane 
structures are whirled to determine their reac- 
tion to air flow at transsonic speeds. In another 
uncommon tunnel, model planes are launched in 
free flight, their controls moved electronically. 


miles an hour. Thus a simulated speed of 
about 3,000 miles an hour was reached. 

The engineers did create actual wind ve- 
locities of twice the speed of sound, When 
the velocity of the air just about reached the 
speed of sound and the air itself was jam- 
ming up in a constricted section of the tun- 
nel, they suddenly gave it space to expand 
in. That boosted the velocity twice. The 
law that the engineers took advantage of was 
Bernoulli's: In a streamline flow, the greater 
the speed of the air, the less the pressure. 

While the tunnel engineers have achieved 
such speeds, they are still stumped by some 
of the problems posed at an intermediate 
point—the speed of sound. They can make 
air go at 760.5 miles an hour, but it is hard to 
get information from the flow. Until recently 
the transsonic area, from approximately 680 
to 840 miles an hour, was a complete blind 
spot. It was hard to obtain flow readings in 
this range because of interference waves. A 
shock wave produced by a model would hit 
the sides of the tunnel and bounce back on 
the model or on itself. Only when the air 
passed into the supersonic range did the 
interference waves occur behind, instead of 
on or near, the model. 
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This Freon-filled hilis enables — € to find 
out how projectiles act at simulated speeds three 
times that of sound. Through windows, electrically 
tripped cameras photograph the projectile's path. 


Tomorrow's supersonic plane may look like this. 
Bell Aircraft Corp. put the swept-back wing on 
one of its fighters to determine how "shock wave 
effect" at very high speeds might be postponed. 


ligand little fennel in U. S. umdumil [remm 
winds. Protruding bolt heads show how interior has 
been constricted to speed the flow of air; later it 
is suddenly expanded to gain even higher velocity. 


The Germans apparently did not know 
what U, S. scientists now know about trans- 
sonics. They know that at sonic speed the 
“stick forces" in a cockpit reverse them- 
selves. They know in general what tomor- 
row's supersonic wing will look like. It will 
have a sharp, instead of bulbous, leading 
edge, like an armor-penetrating bullet. It 

may be swept back radically like the paper 
airplanes boys fly in the 
schoolroom. Or it may be 
swept forward. It will gen- 
erate some 400 degrees of 
heat by friction at 1,500 
miles an hour and 1,120 de- 
grees at 2,500 miles an hour. 

Much of that information 
came out of one of Langley's 
high-speed tunnels with an 
eight-foot throat. Engineers 
contrived to get interfer- 
ence-free readings out of so 
big a tunnel at sonic speeds 
by boosting the motor 
power, running the tunnel 
up to the "choking" point 
and then jamming the air 
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This photograph, made by spark exposure at four- 
millionths of a second, shows the shock wave on a 
pointed shape in a 1,140-m.p.h. wind. Shock waves to 
the rear are formed by the pointed shape's support. 


on through until the shock condition was 
beyond the test section. 

That U. S. wind tunnels have solved per- 
haps the most pressing of the problems of 
transsonic and supersonic speeds is indi- 
cated by the tacit admission that an airplane 
"capable" of supersonic flight will be con- 
structed and flown before the year's end. 

Higher tunnel speeds are coming. To the 
rowdy, noisy 1,500-mile-an- 
hour tunnel at Ames will be 
added this month a sister 
tunnel to produce velocities 
above 2,600 miles an hour. 
It will be still noisier, so 
noisy that it will have to be 
fitted with a muffler. This 
tunnel will represent as 
much research in tunnel de- 
sign as it will ia supersonic 
flight shapes. 

That may be only a be- 
ginning. The tunnel men, 
their ghostly barrier behind 
them, are talking glibly of 
producing winds of 7,000 
miles an hour. 


-J NEE ||| 3 Bi =~ John V. L. Hogan, one of 
ee 3 d ~ the pioneers of facsimile, 
points to a picture trans- 
mitter. The equipment at 
his back, topped by the 
cylinder, is the scanner. 


— Ml Jo cw a Home reception of a radio 
= oe : newspaper. The receiver 
can either be built into 
a radio or used as a sep- 

Nero acre arate unit. It is about as 
jue cope | $ large os a phonograph, 


Broadcasters are ready 
and suitable receivers may 
be available this year. 


FTER more than 10 years in the labora- 
tory, facsimile broadcasting is getting 
ready to make its public debut. The printing 
of text and pictures by radio is widely ex- 
pected to be one of the industry's most sig- 
nificant developments. 

Because of the speed with which facsimile 
can print late news reports in your home, 
many people think it will make newspapers 
obsolete. Much of the experimental work, 
however, has been conducted by news- 
paper-owned radio stations who see radio 
printing as an extension rather than a re- 
placement, The pictures on this page illus- 
trate two of the recently announced systems. 

A page to be broadcast is placed on a re- 
volving cylinder and scanned bv an electric 
eye. The optical system responds by trans- 
lating the varying degrees of light intensity 
into electrical impulses. At the recording 
end, these impulses activate a sheet of 
sensitized paper, turning it black in the 
same degree as the picture signal being 
received. 

Comfortably readable print can be trans- 
mitted at about 500 words a minute, or four 
times as fast as the spoken word. With a On a pilot boat in Ambrose Channel, New York 


Emi deni M NIE | b Harbor, the captain sends a facsimile message to 
mmg device, your morning paper Can De Western Union announcing the arrival of a steam- 


printed at home while you sleep. ship. It's part of W.U.s marine news service. 
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Birth of TATO. American scientists 
early in the war learned how to make 
planes leap from the ground in jet-as- 
sisted take-offs (JATO). In August 1941 
an Ercoupe (left), assisted by six small 
rocket motors developed by California In- 
stitute of Technology, sprang off March 
Field in 7.5 seconds after a run of only 
300 feet. The motors burned a dry pro- 
pellant, an amide powder, each deliver- 
ing a 28-pound thrust for 12 seconds. 
Another trail-blazing JATO flight took 
place in April 1942, when an A-20A 
bomber (below) with two liquid jets 
burning aniline lifted its seven tons from 
a Muroc, Calif., field in record time. Its 
jets were fed fuel under pressure from 
nitrogen in the forward bomb bay, de- 
livered 2,000-]b. thrust for 25 seconds. 
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Kicking Off a PBM. A lumbering patrol 
bomber of the U.S. Coast Guard here, is booted 


into the air by four assisting ve ha e space 
Tt a normal take-off. ey j fastened 
eS MPS | 


the sides of the PBM 
| self-contained. fuel units, 
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The Winners! Gl Handicraft Contest 


PRIZE-WINNING ENTRIES in Popular Sci- 
ence Monthly's GI Handicraft Contest were 
selected last month by a committee of dis- 
tinguished judges, including Frances Lang- 


ford, Maj. Gen. Alden H. Waitt, Rear Adm. 
Harold B. Miller, Mrs. Cass Canfield, Na- 
thaniel Saltonstall, Merle D. Miller, and 
Walter W. Hitesman, Jr. 


TELEGRAMS OF CONGRATULATIONS SIMILAR TO THE ONE ABOVE WENT TO: 


Second Prize ($500) winner: Lt. John Velt- 
man, 35 Greenwood Pl., Valley Stream, N.Y. 

Third Prize ($200) winner: Ray MacDonald, 
Jr., 1237 Cameron Ave., Plainfield, N. J. 

Fourth Prize ($125) winner: Lt. L. A. Nelson, 
USNR, 610 7th Ave., San Francisco, Cal. 


Fifth Prize ($100) winner: Pfc. Frank Willis, 
16 Colonial Ave., Haddonfield, N. J. 

Sixth Prize ($75) winner: Sonny Cross, 1323 
E. Kirby, Detroit, Mich. 

Seventh Prize ($50) winner: Earl G. Becker, 
Route 1, Moxee City, Wash. 


FIFTY AWARDS OF $25 EACH WENT TO THE FOLLOWING: 


John Bakowski, 3474 Webster Ave., Bronx, NM. Y. 

Robert C. Brown, 25 Haldy Ave., Columbus, Ohio 

Allen E. Charters, 118 Rockland Ave., Mamaroneck, 
X 


Robert M. Clark, Glade Spring, Va. 

John J. Condon, Coast Guard Buoy Depot, 
mouth, Va. 

James E. Curtin, 12 Grenada Pl., Montclair, N. J. 

Joel Dodge, Damanscotta, Maine 

J. H. Espino, 308 San Fernando St., San Antonio, Tex. 

Alvin Frishman, 4900 N. St. Louis Ave., Chicago, Iil. 

. George H. Getty, Route 2, Sparta, Mich. 

Joe Giannelli, 1415 Astoria Blvd., Astoria, L. I. 

Ottavio Guidi, 6010 Magnolia Ave., Philadelphia. Pa. 

George J. Hartman. 2045 N. 32 St., Milwaukee. Wis. 

Set. George Haynes, Jr., 2704 Campbell St., Houston, 
T 


Ports- 


ex. 
Lt. Wilbur Keith, 107 Richard 5t., Cranston, R. I. 
M. S, Kelliher, 343 Dayman St., Long Beach, Calif. 
John Kuchta, 66 William St.. Dover, N. J. 
Rosario A, La Fanci, 2040 Gov. Nichols, New Orleans, 
La. 
Pvt. Anthony La Rocco, 35 Spring st.. Torrington, 
Conn. (2 awards) 
AGM 3/c Dinavan Lentz, Box 1774, Palmer, Alaska. 
Clyde H. Lightfoot, RFD + 2, Beaver Falls, Pa. 
T/5 Robert H. Lilly, 77 Edgemont Road, Scarsdale, 
N. Y. 
Cpl. Arthur Little, 201 Fuller St., West Newton, Mass. 
W. T. Marshall, Port Penn, Del. 
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T/Sgt. Robert L. Miller, 435 Sixth Ave., New Ken- 
sington, Pa. 

Herman S. Mints, BM 1/c USCG, 337 Tth St., Pali- 
sades Pk., NM. J. 

dco a Morgan, CPM, USN, 355 21st St., San Diego, 

alif. 

Lt. Donald R. Owen, New Britain, Conn. 

Sgt. Beverly M. Pigg. 620 21st St., Arlington, Va. 

Cpl. Wm. R. Pratt, RFD 1. New Franklin, Md. 

T/i Nettie A. Rapp. WAC Det. 1234 8 Co.. Camp 
Upton. N. Y. 

Pfc. Sam Ratmansky, 410 E. Wyoming St., Philadel- 
phia, Pa. 

G. S. Reed. Winslow, Ark. 

Ernest J. Roberds, Route 1, Redondo Beach, Calif. 

Joseph Sabol, 739 E. 6th St.. Bethlehem, Pa. 

E. L. Sayder, 10 Pelican Ave., Audubon Pk., N. J. 

Thomas Schultz, Neffs, Ohio 

Frances E. Shafter, 606 Arden Ave.. Annadale, N. Y. 

Edward Simon, 839 Brady Ave., Bronx, N. Y. 

R. J. Simonson, 223 4th St., Stambaugh, Mich. 

ARM 1/c Francis Slizy, NAS. Lakehurst, N. J. 

August Ulahos, 2155 W. Superior St., Chicago, Ill. 

Angelo Urso, 34 Hart St.. Brooklyn. N. Y. 

George Venetsanos, 610 Vanderbilt Ave., Brooklyn. 
N. X. 

Pfc. Walter N. Weber, 204 E. Ist St., Streator. Ill. 

T/5 Harold B. Whiting, 610 W. 4th St., Plainfield, N. J. 

A. K. Willis. 338 E. 56th St., New York, N. Y. 

Frank H. Wright, 201 Andrick St., Fort Scott, Kan, 

Thomas J. Wyse, 103 Eads St., Pittsburgh, Pa. 
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— i "ut All photographs taken at White Sands, N. Mex., 
a by PSM Staff Photographer Hubert Luckett 
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Weekly trips to higher altitudes than 
men have ever ascended are being made 
now by German V-2s from the Army's 
White Sands Proving Ground in New 
Mexico. The 46-foot, 26,000-pound rock- 
ets are being fired to bring America's — 
knowledge of long-range, guided, flam- 
ing arrows up to date and to answer the 
physicists’ questions about the unexplored 
outer fringes of the earth's atmosphere. 

: Controls for the V-2s (right) and for 
the U.S.-developed “Wac Corporal" 
(above), another type of rocket, are ar- 
enged on panels in a blockhouse of 
steel-reinforced concrete (below). Pak = " UA 

.. The V-2 operator (right) has two-way —— | Site ae RE 
telephone and radio contact with the — — 1 | ' 
ground crew ond outlying observation | 
posts. After the ground crew has retired =<) 
to safety he checks the rocket's mecha- — . | 
nism by meters and indicators still con- E 
 nected to it by electric wires. From this - 
panel he sets off the pyrotechnic pin- 
wheel that ignites the V-2's fuel. He lets 
the fuel burn briefly at a reduced rate 
while he checks the motor's performance, . 
then releases the missile. | 
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. Built to withstand a direct hit in case a rocket goes wild, the 


|’ i NO Un -control blockhouse's pyramidal roof is 27 feet thick and its walls 
i . NG 10 feet thick, Observers inside keep an eye on the firing area, 
b 350 feet away, through two slits in the wall. One of the slits 


A is shown above, viewed from the outside. 


Electric cables leading into the V-2 
(left) furnish power to bring its gyros 
up to speed before launching. They 
also carry the wires that connect 
vital controls to the panel in the 
blockhouse. Cables are dropped 
after the rocket's fuel starts burning 
but before the full blast of the 
motors is turned on. 
Towerlike device at V-2's left is ' 
ingenious Meiller Wagon, which hauls 
the rocket to its site and lifts it 
into place hydraulically. 


Gyroscopes that act like an automat- 
ic pilot to keep the V-2 on a steady 
course can be set in advance to tilt 
it at a predetermined height, so that 
it will follow the desired trajectory. 
They are reached through removable 
-o inspection plates (above). The con- 
| trol system functions by means of air 
| | rudders on the main fins and two 
pairs of graphite rudders set in the 
jet stream. It is entirely self-contained 
and preset, except for fuel shut-off, 
done by radio from the ground. 


Loading 16,000 pounds of fuel into 
a V-2 (left), which weighs 10,000 
pounds empty. This is enough fuel 
for about 65 seconds of powered 
flight. The tank trailer contains al- 
cohol. Other components of the 
combustible mixture are liquid oxy- 
gen, hydrogen peroxide, and a 
permanganate catalyst. 
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A take-off (below), photographed through a 
telescopic lens by PSM's Hubert Luckett, who 
with other press observers was not allowed 
to stand closer than 1,000 feet away. 

"lt seemed to float into the cir almost 
like a balloon," reported Luckett. = 

Actually the V-2 gains speed af the rate 
of 32 feet a second for each second of flight; 
that is, it travels 16 feet the first second, 
48 feet the next, and so on. 


PON The nak ee 
visible: instead of — 


V-2s vapor trail in cold outer atmosphere is 
twisted by winds. The rocket is going straight. 


A small radio transmitter in the rocket that sends 
out a signal when triggered by radar pulses from 
the ground enabled radar operators (below) to 
track the second V-2 fired to height of 75 miles. 
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Britain's newest air giant, the 
Avro Tudor ll, will fly 60 peo- 
ple 1,850 miles, cruising at 
230 m.p.h., or nine tons of car- 
go 1,110 miles at 200 m.p.h. 


cating on a mixture of liquid oxygen and alco- 
the Navy's new rocket-type engine promises to 
» fighter craft at supersonic speeds. Designed 
built by Reaction Motors, Inc., it weighs only 
210 pounds but develops 6,000 pounds of thrust. 


In "push-button" flying, developed by 
AAF engineers, an electronically guided 
plane takes off, flies to a selected point, 
and lands. Key element of the system 
is the Master Sequence Selector (left) 
of the Automatic Flight Controller. 


By using lightweight nylon 
fuel cells (right), a Boeing 
Stratocruiser can carry seven 
extra persons on a 4,200- 


mile nonstop flight. Empty, 
cells pack into tight rolls. 
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To meet recent advances in planes! speed and engine power, 
Hamilton Standard has developed a propeller blade that resem- 
bles a windmill's vanes. Square tips boost power absorption. 


The Thalman Special (right) has geodetic construc- 
tion (basket weave of the ribs], unique among light- 
planes. Maker claims it will go 150 m.p.h., land 
at 35 m.p.h. with flaps, climb 1,000 
feet a minute, withstand exceptional 
stresses, and cruise 900 miles. 


The Boeing 417 (below), little brother 
of the Stratocruiser, will seat 20 to 
24 passengers. Designed for local serv- 
ice and feeder air lines, it will be pow- 
ered by two 800-hp. Wright Cyclone 
engines and will utilize a thermal anti- 
icing system on wings and tail surfaces. 


&* 


The “Holey Crow," a specially hachd —Á me s n | 

Curtiss C-46 whose fuselage has been ee oy F Tan eu pog pae 
punctured frequently by bullets of ice, - a es CN e omo Is po co oe 
is e flying —— for a ege hes 


Ice formations as heavy as those 
on the pitot tube and loop antenno 
housing below can cause errors in 
airspeed and altitude indicotions. 


Electrically heated wind- 
shield in test plane helps 
determine how much 
warmth is needed to dis- 
pel ice without distorting 
vision. Heat from ex- 
haust gases is piped to 
leading edges of wings 
and tail surfaces. 


"Glove" (right) focuses 
exhaust-heated air on 
leading edge of C-44's 
wing. Lower left: Gun- 
camera installation used 
to photograph test 
plane's heated wind- 


shield. 


First U. S. jet-propelled bomber, the Douglos XB-43, is expected to 
exceed 500 m.p.h. Its two T.G. 180 engines, mounted in line within 
fuselage, supply 8,000 pounds of static thrust. It has pressurized 
cabin for high altitudes and a service range of over 1,400 miles. 


The |6-inch-wide stump of 
a tree cut flush with the 
ground. The tractor-pow- 
ered shears used were in- 
vented by Kirk Knight, a 
Texas farm boy, who got 
his idea from the use of 
tin shears. H. L. Collins, a 
San Antonio engineer, re- 
designed the machine to 
increase its efficiency. 


Mythical Paul Bunyan, superlumberman 
of the Northwest, could hardly have out- 
done the performance of the Mammoth 
Tree Shears illustrated here. Mounted on 
a track-type tractor, the shears can snip 
off a tree up to 30 inches in diameter in 
about a second. In the above picture, the 
machine has advanced head-on and, with 
the 60-ton pressure of its alloy-steel shear- 
ing blades, lopped off a good-sized tree at 
its base. An experienced operator can 
toss the trunk to the right or left merely 
by manipulating the steering controls. 


Close-up view of the snipper doing a job, 
with the chips falling where they may. 
The man at the controls may lower or 
raise the shears to cut the tree either 
flush with the ground or to leave a stump 
up to two feet high. The tractor then 
passes over the stump and on to the next 
tree marked for similar felling. 
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"Stout Forty-Six" as it looks on the streets of 
Detroit, Hs body is wider than that of standard 
cars. Notice how the windshield posts are moved 
back to provide wide, unobstructed driver vision. 


SLATTED OPENING IN REAR 

DECK IS AIR INTAKE FOR ENGINE. 
REAR WINDOW IS PLACED INSIDE 
AS PART OF FIRE WALL. 
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UNIVERSAL DRIVE CHAIN MOVABLE" 
-— TRANSMISSION e ana 
CHAIR 
DIFFERENTIAL — TWO-INCH HONEYCOMBED 


HE plastic car, once the favorite draw- 

ing-board dream of wartime designers, is 
here—but there is only one. William B. 
Stout, veteran airplane and automobile de- 
signer, owns it. Built according to his blue- 
prints, the "Stout Forty-Six" has a body 
made of Fiberglas plastic, and a string of 
other unconventional features—no frame, 
engine in the rear, air-cushion springs, and 
doors that are opened with electric push- 
buttons. ! 

Laminated Fiberglas used in the body has 
been estimated to have, pound for pound, 
five times the strength of structural steel and 
three to four times the impact strength, 
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FIBERGLAS FLOOR 


GLASS CAR Needs no Frame 


You can smash the rear deck with a sledge 
and not make a dent. This strength allows 
the body to be used as a structural part, 
like some airplane fuselages. Springs and 
engine are hung from thickened portions 
of the body. 

Floor, roof, sides and ends are all molded 
in one piece from layers of glass-fiber cloth, 
soaked with plastic, then heated. Varying 
thicknesses of the glass cloth are used, from 
1/16 inch (three plies) to * inch (20 plies) 
to the two-inch floor formed by sandwiching 
honeycombed sections between two sheets 
of Fiberglas plastic. 

Stout kept one eye on the scale when he 


am 


Cehtrifugal force banks the Stout car (left) around 
turns, airplane fashion, while standard car leans to- 
ward outside of curves. Xs mark suspension points. 
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designed the “Forty-Six.” The Fiberglas plas- 

tic that was used in the body is lighter than Body is a one-piece plastic shell that has its 
steel. Air springs, made of Fiberglas and strength throughout, a a en oo and 
rubber cushions, are lighter than standard S'Y *P'^9* ere assembled’ into fe we? 

steel springs and shock absorbers. A 
specially thin sidewall design slices three 
pounds from each tire. Future plans to in- 
stall an aluminum air-cooled engine will cut 
off another 300 pounds. 

For all its lightness, the car rides smoother 
than many standard makes because of a sus- 
pension that hangs the body between the 
springs. A low center of gravity leans the car 
into the turns. Steering is quick and easy. 

There are no plans for putting the "Stout 
Forty-Six" on a production line. Designer 
Stout calls his car just a $10,000 experiment Back seat unfolds to make a full-size double bed, 
to show what can be done with Fiberglas  *" Ter Aog VELIUDENE GI IR HEN, OX foom tar 


| a card table. Driver's seat is fixed, but adjust- 
as a structural material. able; other front seat can be easily taken out. 


JULY ar 
1244 03 


E wai ot the shu for : 
ASU Roman > standar rd 

IE ; PELT fas M y ra 5. EO d ds. 
z EI ^ fy 2 +: "hi 


ces, the 
le was I, 000 
idm ain ng five feet. — 
P troduced it into Britain. 


- ush Kin S 
uum ded yee? ee woy. s M 


wage A 
: pe ten 
Exo NE * PN. 


LM 


va POPULAR 
86 science 


HE science ot precision measurement, 
visibly fruitful in low-priced automo- 
biles, eyeglasses, and air conditioning, may 
wrest more secrets from matter of all kinds 
with a new, incredibly accurate “yardstick” 
—if military authorities controlling critical 
facilities will permit production of neces- 
sary material. 

The material is a special type of mercury 
made from gold. When its atoms are excited 
in à quartz tube with a high-frequency cir- 
cuit, thev emit a green light ray bv which 
measurements 10 times as accurate as those 
now possible can be made. 

The new mercury, Hg-198, could be pro- 
duced in sufficient amounts to meet all re- 
search requirements by diversion of one 
one-thousandth of one percent of the facili- 
ties now being used to manufacture atom- 
bomb materials by the “pile” system. The 
only other method of producing Hg-198 is 
by cyclotronic bombardment of gold with 
neutrons. This process takes at least one year 
and only infinitesimal quantities of the new 
mercury are derived. Only a few millionths 
of a gram have thus been produced. These 
have been strictly rationed, with about one 
millionth of a gram being placed in each 
“measuring lamp.” The life of such a lamp 
is only a few minutes. 

However, there is one lamp containing 
Hg-198, which was made by the “pile” 
system, in the Spectroscopy Laboratory of 
the U.S. Bureau of Standards at Wash- 
ington. Considerable mystery surrounds the 
origin of the mercury. Obviously, it was 
synthesized, quietly and unofficially, by a 
friendly scientist working in one of the 
atom-bomb establishments, and sent to the 
Bureau. Dr. William F. Meggers, interna- 
tionally known phvsicist who heads the 
Spectroscopic Lab, declares he doesn’t know 
where the mater ial c came from—but Dr. L. F. 
Curtiss, Chief of the Radium Section, did 
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This cigarette-size lamp contains pure 
mercury made from gold by the atomic 
pile. Rays measure billionths of an inch. 


make a lamp from it. Even though the Hg- 
198 was improperly processed, and came 
through containing impurities that had to be 
boiled off, enough was recovered to make 
a lamp which has lasted a year, during 
which it has been illuminated for several 
hours. Dr. Meggers doesnt know how 
much Hg-198 there was originally, or still 
is, in the lamp, but undoubtedly it was 
more than the total produced by neutron 
bombardment in the cyclotron. 

That "science is measurement" is axio- 
matic, Without the ability to measure in 
hundred-thousandths of inches, the tools 
that make possible the production of inter- 
changeable automobile components, which 
in turn make possible assembly-line tech- 
nique and quick repair, could never have 
been built. Eyeglasses, cameras and other 
optical instruments would never have be- 
come widely available. Likewise, refriger- 
ators, air-conditioning units, musical instru- 
ments and countless other benefits. 

But these visible applications of science 
all sprang from fundamental research. 
When Drs. Jacob Wiens and Luis W. Al- 
varez were seeking to transmute gold into 
purified mercury, they had no specific appli- 
cation in mind. They were engaged in fun- 
damental research, striving to free further 
secrets from nature's prison. Their success, 
in 1940, permitted eventual development of 
the new means of measurement, which in 
turn is making possible a more accurate 
determination of the velocity of light. 
Present means of measurement are easily 
adequate for mechanical needs—checking of 
micrometers, precision-gauge blocks, pre- 
cision-line standards and the like. For these, 
measurements in hundredths of thousandths 
of inches suffice. But who is to say what new 
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boons to mankind may be made possible by 
the ability to measure in billionths? 

The metric system, which became the in- 
ternational system and with which came a 
golden age of scientific progress, was recom- 
mended to the French National Assembly in 
a report by the Paris Academy of Sciences 
in 1791. Similar recommendations had been 


made as far back as 1670, but it was 1875 


before a treaty was signed providing for an 
International Bureau of Weights and Meas- 
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ures. The metric system is now either oblig- 
atory or permissive in every civilized coun- 
try in the world, and has been adopted 
generally as the scientific language of meas- 


urement. At the International Bureau of 
Weights and Measures, at Sevres, France, 
are kept the International Prototype Meter 
and Kilogram—the official world standards 
. of measurement. Copies are held by coun- 
tries signatory to the International Metric 
Convention. 

. But scientists realized early that the me- 
ter standard held at Sevres was not ideal, 
for at least two reasons: (1) a bad jolt might 
rearrange the crystals in the bar and cause 
a change in the length line; (2) to check 
various measuring instruments used in sci- 
ence and industry throughout the world, 
the instruments have to be brought to one 


of the standards. Some standard that could. 


be reproduced anywhere at any time, and 
that could never change, was desired. This 
was discovered in the light wave. In 1893 
Prof. Albert A. Michelson, who in 1907 was 
to become the first American physicist to 
win the Nobel Prize, measured the length of 
light waves emitted by the spectroscopic red 
line of cadmium, Using interference phe- 
nomenon as a counter he measured the 
meter standard in terms of these light waves. 
In 1907 the International Union for Co- 
operation in Solar Research adopted 
6,438.4696 angstroms, the wave length of 
the red line of cadmium, as the definition of 
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The structure of light rays is studied 
with the above equipment (left to 
right): pure mercury lamp, magni- 
fying glass, interferometer, collima- 
tor, and spectrograph. 


Mercury in lamp (left), made at 
University of California by cyclo- 
tronic bombardment, is burned out 
after only a few minutes of use. 


the unit of wave length. (There are 254,- 
000,000 angstroms in an inch.) This figure 
agrees closely with the Michelson value. 

In 1927 the wave-length standard was 
provisionally adopted by the International 
Committee on Weights and Measures as 
1,553,164.125 wave lengths equalling one 
meter. So the cadmium light wave, known 
for its uniformity of length and its inde- 
structibility, became the practical basis for 
measurement. Infinitely precise measure- 
ments could be written on a scrap of paper 
in terms of light waves, sent anywhere, and 
reproduced at their destination in the same 
terms. Today, an atom bomb, bursting at 
Sevres and vaporizing the international me- 
ter standard, while other atomic explosions 
destroyed all the copies, could not produce 
the confusion which attended the damaging 
of the English yard standard in 1834 when 
fire consumed the Houses of Parliament, in 
which the standards were kept. 

But even cadmium, best of the natural- 
light sources for measuring, has disad- 
vantages. It has to be heated to 620.6 
degrees Fahrenheit, necessitating use of a 
furnace and making for a complicated oper- 
ation. With cadmium the interference pat- 
terns, in which the number of waves is 
counted, disappear at 500,000 wave lengths, 
which makes measurement of any object 
longer than about one-fifth of a meter im- 
possible without repeating intricate adjust- 
ments. Further, the red light given off by 


International Prototype Meter, a platinum-iridium 
bar that is the official world standard of measure- 
ment, is not absolutely accurate. But distance from 
the center line of three vertical lines at one end of 
the bar (above) to a similar line «t the other end 
ef the bar marks accepted length of one meter. 


cadmium is not the color most easily dis- 
cernible by the eye. Heavy atoms are desir- 
able because they emit a purer wave, and 
cadmium atoms are not as heavy as mer- 
cury atoms. 

Hg-198 meets all these objections and pro- 
vides additional attractive features. Heat of 
-369.4 degrees Fahrenheit is ample. Inter- 
ference patterns will be visible up to 4,000,- 
000 wave lengths, which means that objects 
over one meter in length can be measured 
directly. The green light of Hg-198 is at 
maximum visibility. Its heavier atoms, plus 
the low temperature at which they may be 
made to glow, make the ideal combination 
for a light measurement source. 

Dr. Meggers 15 years ago proposed a 
search for a source of more accurate wave- 
length measurement, which would permit a 
comparison with the meter standard in a 


single operation. One of the reasons he — 


wanted such a check is this little-known 
situation: When the international meter bar 
was set up, the demarcating lines were 
crudely scratched on, several microns wide. 
Now that measurements in tenths of microns 

are desired, great difficulty is encountered 
in trying to determine the exact center of 
the multimicron lines. Unless the exact 
center of these lines can be established, pre- 
cise length of the meter cannot be deter- 
mined. Such uncertainties are abolished by 
substituting end gauges for ruled scales, and 
measuring with light waves. The red line of 
cadmium is four-thousandths of an angstrom 


wide. The green line of mercury is four 
ten-thousandths of an angstrom wide—per- 
mitting measurements 10 times as accurate 
as the most precise “yardstick” heretofore 
known! (Remember there are 254,000,000 
angstroms in an inch.) The new mercury 
writes like a finely sharpened pencil, cad- 
mium like a blunt piece of chalk! 

It is probable then when enough of the 
new mercury can be produced, and sufh- 
cient continued production assured, the 
green line of mercury, with a wave length 
of 5,461 angstroms, will replace the red line 
of cadmium, with a wave length of 6,438 
angstroms, as the primary standard of wave 
length. 

When Drs. Wiens and Alvarez began their 
research at the University of California at 
Berkeley, they knew that natural mercury 
was an excellent source of light, but all its 
spectrum lines are complex because natural 
mercury consists of six slightly different 
kinds of atoms (isotopes), which emit 
slightly different wave lengths. Nuclei of 
atoms containing an uneven number of posi- 
tive electrical charges spin in such a way 
as to produce hyperfineness and fuzziness, 
while those with an even number of posi- 
tive charges give different wave lengths. In 
other words, isotopes of the same element 
behave differently. The problem was to 
produce the desired isotope of mercury. So 
the scientists reversed the alchemist's dream 
and sought to transmute gold into an iso- 
tope of mercury that would meet their re- 
quirements. Here is what they did: 

Gold sheet was rolled and put into a fused 
quartz tube. This was attached to a pump 
and placed in an induction furnace. Tem- 
perature was raised almost to the melting 
point of gold, all volatile matter (impurities, 
gases, etc.) boiled off, and the tube sealed. 
This then was subjected to bombardment 
with neutrons in the cyclotron. The gold 
atoms "captured" the neutrons, became ra- 
dioactive, emitted electrons, and turned 
into mercury of atomic weight 198. Heating 
the gold drove the mononuclear mercury 
into a tiny tube, which was sealed off and 
excited by radio frequency to emit light. 
Therefore, when viewed through a spectro- 
scope, which separates light into its com- 
ponent parts—the green line of 198 was 
produced with superior sharpness. 

Thus the scientists produced a perma- 
nent and reproducible standard of length 
that surpasses anything and everything that 
Mother Nature has provided. 
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How to Measure by Light Waves. 


1. f two light waves are superimposed and 
their relation to each other is such that the 
peak of one coincides with the peak of the 
other and the troughs coincide in the same way, 
the two waves are said to be “in phase." Thus, 
they will work together to produce a brightness 
greater than either could if taken individually. 


3. If light from one source is separated into two 
beams and passes through two parallel slits, a 
pattern of alternate light and dark lines forms 
behind the slits. Light lines result from beams 
traveling equal distances or distances vary- 
ing in whole wave lengths. If path difference 
is in half-wave lengths, dark line appears. 
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2. When peak of one wave matches the trough of 
the other, they nullify each other and limit brightness. 


4. A machine part and a gauge rest on a 


plane base plate (right). Above, artist's eleva- 


tion drawing shows how reflected light through 


test glass forms interference pattern on the two 


surfaces (circles). Dark lines indicate thickness. 


B. This diagram of an interferometer shows how light waves can be used to 
measure an unknown distance. Space between A and B (silvered mirrors) is 
measured in wave lengths of monochromatic light by counting the number of 
fringes that appear while moving A back and forth. When the eye sees a uniform 
white field through mirrors D, C, B and A, there is no path difference; and since 
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the distance from A to B is known, that from C to D can be computed. 
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Photographing Fuel Combustion 


NEW facts about fuel combustion are 
being discovered at the University of Wis- 
consin with an electro-optical pyrometer 
(fire meter), which measures the tempera- 
ture and pressure of exploding gases. Light 
from explosions within a single-cylinder Die- 
sel engine passes through a quartz window 
(A) in the cylinder wall to a photoelectric 
cell (B), which responds instantly to varia- 
tions in light intensity corresponding to 
various temperatures of the combustion 
process. An oscillograph records the impulse 
aroused in the photocell and a special cam- 
era photographs the oscillograph. 

The pressure indicator (C), also in the 
cylinder wall, is a diaphragm of strong, heat- 
resistant Iconel, a metal that retains a high 
polish at extreme temperatures. As the dia- 
phragm bulges under the pressure of ex- 
plosions it reflects a beam of light to another 
photoelectric cell at (B) and a similar re- 
cording process takes place. Pressure also 
can be "photographed." 
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Precipitation Static Licked 
by Army-Navy Antenna 


BAD-WEATHER radio failure in airplanes 
because of precipitation static will soon be 
a thing of the past, thanks to Dr. Ross Gunn, 
technical director of the Armv-Navy Atmos- 
pheric Electricitv Project, and his staff. A 
modified antenna they developed at Wold- 
Chamberlain Airport, Minneapolis, enabled 
operators in a suspended Vega Ventura 
plane (above) to obtain excellent radio re- 
ception despite nearby 1,200,000-volt flashes 
of man-made lightning. 

Precipitation static is the noise caused in 
aircraft radio receivers when a plane flies 
through particles of ice, snow or dust or 
through highly charged electrical clouds. 
The voltage on the airplane may build up 
as fast as 170,000 volts per second. This 
charge soon breaks down the air around the 
plane, and an automatic electrical discharge, 
called corona, takes place at the wing tips. 
Sailors call the corona St. Elmo's fire. 
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~~ Photo by Gary Schulz 
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Talking on a 
Beam of Light 


GERMANS called 
this invention a Licht- 
sprecher, or light- 
speaker. Americans 
'aptured it and found 
that it sent messages 
on a beam of light. 
The system converts 
sound into varying 
light pulses that are 
focused on a distant, 
photosensitive receiv- 
er, which changes 
them back into sounds 
audible in a headset. 


Duplicating German Dyes 


Two hundred out of about 350 dyestuffs 
once manufactured only in Germany are 
now being duplicated in American factories 
because of intensive research by General 
Aniline and Film Corp.s technicians at 
Easton, Pa., laboratories. The technicians, 
including more than 60 Ph.D.s in chemistry, 
are making an intensive studv of the chem- 
istry of colors and their manufacture. Photo- 
graph at left shows a research worker using 
a fractional distillation column to purify a 
liquid made up of small molecules. 


Draftsman's Delight 


Through cross hairs in the 
eyepiece of this aid a drafts- 
man sights salient points of an 
obiect or design, each time 
pressing a button that causes 
an electrically actuated pencil 
to transfer the points to a draw- 
ing board. Points then are 


joined and shaded by hand. 
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Thumbing Rides on Storms 
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How planes flying the Atlantic 
save time: by going farther 
By GEORGE H. WALTZ, JR. 


"I longest way around is actually the 
L shortest way across for pilots on the 
Atlantic hops. They now make the most of 
the strong ocean winds—even though it 
means flying an S-shaped course—to get from 
here to there faster, with less gasoline, and 
with greater safety and comfort. 

The basic principle—mainly a matter of 
making the winds work for the airplane in- 
stead of against it—was developed during the 
war when it was vitally important to fly men 
and materials to England as fast and as regu- 
larly as possible. Much of the groundwork 
was done by veteran civil-contract pilots and 
crews borrowed from Transcontinental and 
Western Air, Inc., to man the Army Air 
Transport Command's North Atlantic fleet 
of big, four-engined C-54s (DC-4s, the air 
lines call them). “Pressure-pattern flying,” 
as the technique is called, evolved from their 
day-by-day experiences shuttling between 
bases in Newfoundland and Scotland, and 
from the endless data collected by the expert 
crews of weather ships that flew night after 
night regardless of storms, sleet, and ice. 
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Cockpit of a Lockheed Constellation on a 
transatlantic run. Pilots flyina these big air 
liners make the winds work for them by fel- 
lowing a "pressure-pattern" course, 


Storms do not just happen—they develop, 
and the process takes time. Working with 
latest, accurate information on the wind ve- 
locities aloft, barometric pressures, and the 
air temperatures at various altitudes, an air- 
line weather man can predict with amazing 
accuracy just what the weather over the 
ocean will be. With careful plotting of this 
information, he can draw a detailed map of 
the "weather system," locating the Lows 
(low-pressure areas), the Highs (high-pres- 
sure areas), and the probabilities of storms, 
fronts, and icing conditions. A weather sys- 
tem may move—it may drift north or south, 
east or west—but it will remain basically in 
the same general formation for from eight 
to 10 hours. 

Lets look at a typical North Atlantic 
weather system. Traveling from west to east 
there is a Low and then a High. The winds 
in a Low in the Northern Hemisphere al- 
ways blow counterclockwise around the cen- 
ter of the pressure area, The winds in a 
High always blow clockwise. In the South- 
ern Hemisphere the winds are reversed. In 
the center of a Low there is generally bad 
weather, and in the center of a High there 
may be rough flying. 

To fly a straight-line course from an air- 
port in Newfoundland, the last refueling 
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stop, to London an airplane would have to 
fly close to the center of the Low and toward 
the outside of the High. This would mean at 
least three or four hours of rough going 
through the low-pressure zone. More than 
that, a study of the winds shows that the 
plane would have to buck a 45-mile-an-hour 
head wind while flying through the Low and 
a 40-mile-an-hour head wind through the 
fringes of the High. Head winds mean more 
fuel and time consumed to cover the dis- 
tance. An airplane flying 200 miles an hour 
(what pilots call “air speed”) into a 40- 
mile-an-hour head wind covers only 160 
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Weather maps indicate Highs and Lows by concen- 
tric lines called isobars, labeled with their atmos- 
pheric pressures. The pressure decreases toward the 
center of a Low and increases toward the center of a 
High. If you were to fly around the edge of a High 


miles over the ground or water in an hour. 
On a 2,000-mile flight that means two and 
one-half hours longer than normal to make 
the trip. And a big four-engined transport 
like the DC-4 consumes several hundred gal- 
lons of gasoline every hour. 

Flying these same conditions by the “pres- 
sure-pattern" method, the pilot and navi- 


or a Low along one of these isobars, the atmospheric 
pressure would remain constant and, once adjusted, 
the reading of your pressure altimeter would 
match the reading of your radio altimeter. This is 
exactly what a pilot does in pressure-pattern flying. 


gator with the help of the all-important 
weather man would plot a course along the 
southern edge of the Low and the northern 
fringe of the High. Instead of hindering 
head winds, they now will have helping tail 
winds all the way. The counterclockwise 
winds of the Low will give them a boost dur- 
ing the early stages of the flight and the 
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clockwise winds of the High will add to their 
speed over the final stretch. Instead of se- 
vere turbulence through the Low, they will 
have smooth flying over the entire route. 
They will fly an S-shaped course—probably 
increasing the actual distance flown by one- 
third—but they will get there faster, use less 
fuel, and have fewer airsick passengers. 

In principle, pressure-pattern flying is 
simple and logical. Development of the 
radio altimeter made the scheme workable. 
By using it in conjunction with the con- 
ventional pressure altimeter, the pilot and 
navigator literally can feel their way through 
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the Highs and Lows to follow the most ad- 
vantageous course. 

The conventional altimeter on an air- 
plane’s instrument panel is a pressure-oper- 
ated instrument—its needle is moved over 
the dial by a metal bellows that expands and 
contracts according to the pressure of the 
atmosphere. To be accurate, it must be ad- 
justed to the atmospheric pressure of the 
area manually, by means of a small knob. 
This shortcoming is put to good use in pres- 
sure-pattern flying, however, for conversely, 
if the exact altitude is known, the same knob 
can be used to set the altimeter needle to 
that altitude and the atmospheric pressure 
at that altitude can then be read from the 
pressure scale on the instrument’s dial. 

The radio altimeter, because it functions 
by aiming a radio impulse at the ground and 
measuring the time it takes to bounce back, 
is accurate to within 50 feet. It does not de- 
pend on atmospheric pressure for its reading 
and therefore requires no atmospheric-pres- 
sure adjustment for accuracy. In pressure- 
pattern flying the inaccuracy of the pressure 
altimeter and the hairline accuracy of the 
radio altimeter work hand in hand. By using 
one with the other, pilots and navigators 
make the winds work for them. 

For the moment, let’s take over the co- 
pilot’s seat in an airplane. In front of us, 
along with lots of other indicators, lights, 
gages, and dials, is the pressure-altimeter 
dial. Near it is the dial of the radio altimeter. 
According to the radio altimeter we are 
cruising along at 8,000 feet. The pressure 
altimeter, however, shows a reading of only 
7,800 feet, which means that the pressure 
altimeter is not adjusted to the atmospheric 
pressure of the area through which we are 
flying. If we turn the adjustment knob until 
the needle points to our actual altitude of 
8,000 feet we can then read the actual 
atmospheric pressure directly from the dial. 
By continuously adjusting the pressure 
altimeter to agree with the reading of the 
radio altimeter we can always know the at- 
mospheric pressure at every point along our 
course—and therein lies the secret of pres- 
sure-pattern flying. 

When plotting their proposed course prior 


POPULAR 
96 science 


to a flight, the pilot, navigator, and weather 
man first rough out a route so as to take full 
advantage of the winds. Then, in order to 
make it easier to fly that approximate course, 
they alter it slightly to coincide with a con- 
venient isobar in the weather map’s Low and 
another isobar in the High. The chosen 
isobars, or lines of equal atmospheric pres- 
sure, then become their road in the sky. 
They follow it just as you follow signposts. 

Once in the air, they use the conventional 
methods of navigation—radio, Loran, and 
sextant—to follow their general course, but 
by continually readjusting their pressure 
altimeter to agree with their radio altimeter 
they have a continuous check on the at- 
mospheric pressure of the area through 
which they are flying. Should they stray far 
from their chosen isobar, a difference in the 
pressure reading will not only tell them im- 
mediately that they are straying but in which 
direction. 

There are complications, naturally, 
Weather systems do change, but here again 
the pressure altimeter and the radio al- 
timeter, working hand in hand, let them 
know of the changes and help them to alter 
their course accordingly. If the shape of an 
isobar changes because of some atmospheric 
development, the readings of their pressure 
altimeter will help them to follow its slight 
curves and turnings. Pressure-pattern fly- 
ing is not a substitute for navigation by the 
usual methods; it is an important aid. 

Pressure-pattern flying has been used 
principally for flying the ocean. The air 
lines, realizing its worth, are experimenting 
to apply its principles to flights over land, 
where additional factors enter the problem. 
The radio altimeter indicates altitude above 
terrain and pressure-pattern flying depends 
on an accurate indication of the altitude 
above sea level. Variations in terrain—moun- 
tain and valleys—complicate the calculations, 
but a combination of radar to give a moving 
picture of the ground and the two altimeters 
to provide the pressure picture may eventu- 
ally give the answer. In the meantime, 
trans-Atlantic passengers are flying the 
winds to get to their destination with fewer 
bumps and with greater speed. 


WHEELAIR 111-A. This all-metal, four-place, pusher-type y 
personal plane wili cruise at 120 m.p.h., have a top speed of 
135 m.p.h. and a range of 600 miles. A 170-hp. Lycoming 
engine supplies the power. Produced by Puget Pacific Planes, 
inc., it won the PSM Airplane Design Competition in 1945. . ^ 


By HARTLEY E. HOWE 


. BLAZING speck of liquefied zirconium 

A dazzles the eye with one-sixteenth the 
light of a corresponding piece of the sun. 
Put in an electric light bulb, it provides 
a lamp combining intense brilliance and 
an extremely small light source with sturdi- 
ness. | | | 
' Zirconium, known since 1786 and pre- 
viously used in ceramics, is a metal with & 
high melting point. It exists in various ores 
found principally in Colorado and Brazil. 
Zirconium oxide was used in the first gas 
mantles and in a German experimental bulb 
nearly 50 years ago, but its latest applica- 
tion is a war secret just revealed. The 
sensational new bulb was developed by 
Western Unioh researchers seeking to de- 
vise better tubes for communications. Now 
on the market in 2- to 100-watt sizes, the 
bulb is declared by its developers to offer 
possibilities of better movie projection, 
clearer and sharper optical magnification. 

Wholly new is the use of a liquid instead 
of a solid or gas filament. Zirconium oxide 
is placed in a hollow negative. electrode, 
enclosed with its positive partner in a bulb 
filled with argon, an inert gas. Heated elec- 
trically, the zirconium oxide becomes a 
conductor, loses its oxygen, and melts to 
pure zirconium. In this state it is bom- 
barded with argon ions so that it glows 
brilliantly. 

The light is much whiter than that of the 


‘tungsten filament, and unlike that of the 


mercury arc it contains all wave lengths 
of the spectrum. It is high in ultraviolet 
content—which may make it. useful for 
medical treatments—and very active pho- 
tographically, cutting exposure times. . 

Each square millimeter of liquid zirco- 
nium produces about 100 candlepower of 
light, 10 times that of tungsten but slightly 
less than that.of the carbon are. In com- 
parison, the sun has about 1,600 candle- 
power per square millimeter of surface. 
Western Union engineers have produced 
lights of intensities half that of the sun, 
but at present they are uneconomical. 

The glowing zirconium in the smaller 
. bulbs is practically a pin point. Like a pin- 
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Pin-point arc with 


liquid filament may 


make movies clearer. 


PATH OF A NEGATIVE PARTICLE 
OF VAPORIZED ZIRCONIUM 
LEAVING POOL, BECOMING 
POSITIVE AND RETURNING 

TO POOL, RENEWING | 
THE FILAMENT. 


ANODE (+) 


j PARTICLES 
"^L. OF IONIZED 


AESA ARGON 
oe. SOMBARO 
NE TANTALUM 


CATHODE (=) 


POOL OF MOLTEN 
ZIRCONIUM, MELTED 
BY BOMBARDMENT, 
i$ LIGHT SOURCE 


ZIRCONIUM OXIDE 


The tiny arc largely renews itself. lonization 
causes most of the zirconium that rises in 
vapor particles to return, but a little is lost 
each time the bulb is vsed. Average life of a 
bulb, depending on size, is 175 to 1,000 hours, 


point camera it will project an image with- 
out a lens. The transparency can be tilted 
to produce & distorted image, and the infi- 
nite depth of fleld prevents fuzziness, as 
there would be with a lens. The small 
source also makes it possible to use the 
lamp to test and demonstrate lenses with- 
out the elaborate apparatus needed to pro- 
duce ‘a pin-point source of light in an optical. 
laboratory. 

The bulb has obvious -possibilities for 
photographic enlarging, but requires & new 
optical system. Because of the light's inten- 
sity and its concentration in one direction, 
it shows up any flaw in a negative or con- 
denser—dust specks, fingerprints, strain 
lines in the glass—usually concealed by the 


diffusion of an ordinary 
system. 
More immediately practicable is the use of 


lens’s optical 


the bulb with high-power microscopes. Prof. ' 


Harry L. Smith, head of the Physics De- 
partment at Michigan State Normal Col- 


‘Shadows are cle 


Top panel: Light from one of the smaller zirconium 
bulbs (left) is concentrated in a narrow field instead 
of being diffused as with an ordinary bulb. It is 
being vsed to test a lens. 

Bottorn panel: Mere the light of the bulb has been 
split into four parts to reveal the aberration of an 
uncorrected lens (rays fall to converge). 

— Below: The concentrated arc projects sharp images 
on a wall without a lens, Mere it has been placed be- 
hind a plece of coarse cloth and a tragment of coral, 
or despite their great enlargement, 
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Photos by HUBERT LUCKETT 


lege, has used both the 10- and 25-watt 
bulbs as a light source below the micro- 
scope. He reports to Popular Science Month- 
ly that “there was plenty of light and the 
definition was greatly improved over that 
obtained with the ordinary light source." 
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Filming Every Foot of a Race. 
From six high towers around the track, trained camera- 
men make a complete, 16-mm. movie record, through 
telephoto lenses, of every horse race at Hollywood Park, 
Calif. After the horses cross each cameraman's assigned 
area, he slides his magazine of film down a wire to a 


waiting car, which rushes it to a special lab under the 


stands. It may be shown in eight minutes. Photo control 
has reduced rough riding, prevented undeserved fines. 


First of 300. This sicek, 
two-place, Bell helicopter is the 
spruced-up production version of 
the basic design for which the 
first commercial helicopter license 
was recently issued. Able to 
carry more than the usual heli- 
copter load (!4 gross weight), it 
cruises at 80 m.p.h. The aircraft 
has two rotors, the big one, with 
a span of 34 feet, whirling 333 
times a minute; the little one on 
the tail revolving five times as fast 
as that. The Bell rotor system is 
unique: there is a gyroscopic 
stabilizing bar beneath the blades; 
and the blades are not hinged. 
The company is making 500 of 
this model, and also has a five- 
place model in production. 


POPULAR 


POISON IVY, the 

weed nobody loves, is 
shown above in a healthy 
state of growth. Seven days 
after it was sprayed with a 
2 4.D solution, it looked as 
it does in the picture at 


the right. The internal ef- oe 
fect on the ivy was very Dee $! d l 
similar to that of freezing. A d | 
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New chemical selects its victims 
among broad-leaved plants. 


"F\HE home owner now can weed his lawn 
with a spray instead of a back-breaking 
fork. Hay fever sufferers can look forward to 
a deadly attack on their enemy, ragweed; and 
the farmer is promised help in keeping un- 
wanted plants out of his fields. For substances 
that mean life and growth to the plant world 
have been converted to a brew of death by 
Scientific research. 

The new weed killer is a chemical called 2,4-D 
( contraction of 2,4-dichlorophenoxy acetic acid; 
the numbers indicate the position of the chlorine 
in the molecule). It works much like the hor- 
mones that regulate plant growth. Small quan- 
tities stimulate some plants to flower-and ripen 
early, yet larger doses are fatal to many broad- 
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A DANDELION PLANT 
(above) is treated with 2,4-D, and 
three weeks later is done for, as illus- 
trated below. Their broad leaves make 
dandelions particularly susceptible. 


leaved plants. Only minute doses, however, 
are required to wipe out most weeds. 

And 2,4-D is selective. Spray it on a lawn, 
and many weeds die while most grasses are 
unhurt. This is the result of 2,4-D's hormone- 
like action. Broad-leaved plants manufac- 
ture hormones in their leaves, then pass them 
down through the leaf stalk to the stem, and 
through the trunk to the very tips of the 
roots, affecting practically every cell. The 
2,4-D sprayed on a leaf is similarly carried 
downward, with deadly results: plant cell 
walls burst, natural moisture escapes, and 
the plant dies. 

Most lawn grasses escape since they are 
narrow-leaved, with a different hormone 
organization. But leaves and stems of the 
broad-leaved weeds—buckhorn plantain, 
burdock, cocklebur, mouse-ear chickweed, 
ragweed, and others—bleach, the under- 
ground stem swells and breaks, and before 
long the roots rot away. This process of dy- 
ing takes from two weeks to a month. 

Care must be taken that crab grass and 
similar grass weeds (immune to 2,4-D) do 
not move into the spaces vacated by their 
dead comrades. This means spraying prefer- 
ably in early spring, late summer, and early 
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LAWN iis improved by being 


sprayed with 2,4-D, whose selec- 
tivity means that the weeds are 
killed while the majority of grasses 
are unharmed. In dry soil, it may 
continue to kill some sensitive 
weeds for more than a year. Care 
must be taken not to allow 
the chemical to drift onto vege- 
tables or ornamental shrubs, Minute 
quantities will kill tomatoes. 
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fall. Warm sunny days are best for the job, 
though & season should be picked when the 
plants are not dried out, for the herbicide 
works best under moist conditions. Bare 
patches should be well fertilized to encour- 
age the turf to close up, and if necessary 
be reseeded. 

Pure 2,4-D is a white powder, insoluble in 
water, and available in a number of forms. 
The really important thing is the actual 
amount of it in any given solution. In gen- 
eral, it takes from one and a half to three 
pounds of active material for each acre 
treated. A separate sprayer should be kept 
for 2,4-D, since even a small residue will 
destroy valued shrubs and vegetables. But 
the weed killer is not inflammable, does not 
stain, corrode, irritate the skin, or poison 
man or beast. 

Much experimental work remains to be 
done, however, before the chemical is wholly 
safe for farmers to spray on their fields and 
pastures. Professor C. J. Willard, of Ohio 
State University, points out that most le- 
gumes—alfalfa, red clover, soy beans, etc.— 
when growing vigorously are killed with & 
single application of 2,4-D. 

Therefore, farmers are warned to be cau- 
tious, or they might 
end up in the same 
pickle as a Califor- 
nia vineyardist who 
enthusiastically 
bought a large quan- 
tity of 2,4-D to 
kil the dogbane a- 


dogbane is still 
flourishing, but the 
35-year-old  Tokay 
vineyard is dead. 
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By LEON SHLOSS 


VERY day in July and August an average 
of 50 persons will drown in the United 
States. Between May 1 and September 1, no 
other type of accident will take a greater toll 
of life, except possibly automobile mishaps, 
which caused more than 28, 000 deaths in 1945 
(See PSM, Apr. ’46). The g race between 
the two destroyers will be close. 

Drownings rank fourth in the annual acci- 
dent rate, being outstripped by automobiles, 
falls, and burns, but between May Day and 
Labor Day they are the prime contender for 
Public Accident Enemy Number One. This 
year, a tremendous pilgrimage from the 
cities to water resorts is expected. Approx- 
imately 100,000,000 people wil go swim- 
ming. Nearly 200,000 will be rescued from 
drowning. About 10,000 will drown! 

The country's lifesaving organizations 
have done a monumental job of protection. 
During the past 33 years the number of 
swimmers has increased five-fold, yet the 
number of drownings has been cut in half. 
Despite this, there is still one chance in 500 
that you will need the help of rescuers every 
time you enter the water. Last year, when 
drownings dropped sharply, they still ac- 
counted for more deaths than any other type 
of public accident except automotive. 

Swimming accidents are not the only water 
peril. Nearly.20 percent of immersion deaths 
occur to persoris who are fishing, working in 
the water, or boating. The popular postwar 
surge to boat ownership gravely concerns 
safety authorities. Thousands are buying 
war-surplus vessels ranging from rubber 
life rafts to amphibious landing craft. Boat- 
bullding companies are swamped with 
orders. All these customers are potential 
victims of immersion, especially those who 
are novices at seamanship and navigation. 

The safety organizations—National Safety 
Council, Red Cross, Boy Scouts, U. S. Coast 
Guard and others—know why there are so 
many drownings. Basically, the reason is 
that 90 percent of those who seek recreation 
in and on the water either are poor swim- 
mers or can't swim at all. Men are watched 
most closely by the lifeguards, because two- 
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thirds of the time it is à man who needs help. 
The average fellow thinks he is quite an 
aquatic performer, is susceptible to dares, 
and usually is ignorant of the hidden dan- 
gers created by shifting sands, currents, 
tides and winds. l 

Will you, or a member of your family, or a 
friend be one of the 50 daily victims of drown- 
ing this and next month? Not if you adhere 
to the list of DON’Ts, prepared for PSM by 
leading water safety authorities and pictured 
on the two following pages. 

If you get in trouble, and IF you are gotten 
onto land, and if you require artificial res- 
piration, there is about one chance in four 
that you will be revived. In cases where 
others require this service, you may have the 
opportunity to save a life, so you should 
know what happens when a person drowns, 
and you should know the most efficient 
methods of artificial respiration. 

When a person drowns, he is actually suffo- 
cated by inhalation of water during violent 
efforts to breathe. The brain is denied its 
customary supply of oxygen and begins to 
lose its function. The victim becomes un- 
conscious, stops breathing. Life may or may 
not be extinct. The body is wet and evapora- 
tion is reducing body temperature, 
death all the more certain. Artificial respir- 
ation is required immediately. | 

Modern artificial respiration was first at- 
tempted, in a primitive fashion, in 1774, on 
the advocacy of the Royal Humane Society. 
The pipe of a bellows was inserted in one 
nostril and the other nostril was closed. Air 
was forced into the lungs and then expelled 
by pressing the chest. Thus respiration was 
imitated. About the middle of the 18th cen- 
tury improved methods were introduced by 
Drs. Hall, Silvester, and Howard. In 1908 Dr. 
E. A. Schafer of Edinburgh, Scotland, de- 
vised the prone-pressure method. In 1927 the 
U. S. Public Health Service adopted a stand- 
ard technique for this method, and many 
other Americán organizations followed suit. 
The Red Cross is its particular champion, 

Two years ago Dr. Frank C. Eve, of: Eng- 
land, disclosed a new method of resuscitation. 
The Eve method stresses circulation and 


warmth directed to (Continued on page 106) 
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he Swim where there ore no 
lifeguards. 


] Kneel straddling the victim's thigh on the side toward which 
the face is turned. Place palms of hands on the small of 
the back, with the little finger just touching the lowest rib. 


SS 


3 m = 
Swim in heavy surf unless 
you are a very strong swimmer. 


2 With arms held straight, swing forward slowly, so that pres- 
sure is gradually brought to bear upon the victim. Counting 
"one-two' your shoulders should be directly above your hands. 


DON’T Dive from high places unless | 
you are an accomplished diver. 


Now, swing backward immediately, so as to remove the pressure 
completely, After two seconds, swing forward again. Double 
movement—pressing and letting go—forces out, draws in air. 


| N'T Swim where there are strong 
' currents or other hidden menaces, 


oH 


DON' Swim long. distances 
unless accompanied by a boo 


a few large rocks. 


7) Secure wrists and 
ankles of victims to a 
board to prevent body 
from sliding. 
DON'T Swim beyond your dep) 
| even with artificial sy 
ER | 
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4 Then rock, 12 to 15 times a minute, until breathing is restored. 
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supplying warm blood to the microscopic 
nerve cells that maintain respiration, as 
well as ventilation of the lungs. These nerve 
cells are located where the brain and spinal 
cord unite. They can be paralyzed by cold 
and revived by warmth. Dr. Eve states that 
resuscitation of the drowned is not merely 
working the bellows of the lungs, but is a 
fight to revive cold, asphyxiated nerve cells 
by a circulation of warm blood oxygenated by 
moving lungs. He believes the future merit 
of different methods of resuscitation will be 
judged more by their effects on the circula- 
tion than on ventilation, for air in the lungs 
is often useless unless the oxygenated blood 
is conveyed to the dying nerve cells. 

Much controversy over the comparative 
merits of the Schafer and Eve methods has 
taken place. Actually, the methods are com- 
plementary in many cases, because the Eve 
process requires some equipment, which 
often is not available at the scene. This 
equipment is very simple and no doubt will 
become standard at many beaches and pools. 
But there will occur many instances when 
the Schafer method, which requires no equip- 
ment, should be used at once, and continued 
until Eve equipment becomes available. — 

First vital point to remember is speed in 
administering aid. Surveys show that where 
more than 15 minutes elapsed between recov- 
ery of the victim from the water and begin- 
ning of artificial respiration the subject did 
not survive. BEGIN ARTIFICIAL RESPI- 
RATION AT ONCE and continue the treat- 
ment for at least four hours, if necessary, or 
until a physician declares the victim dead. 
To avoid strain on the heart when the victim 
revives, he should be kept lying down. A 
stimulant, such as one teaspoonful of aro- 
matic spirits of ammonia in a little water or 
a drink of sweetened hot coffee or tea, may 
be given. Never give an alcoholic beverage. 

The Eve system is easier on the victim and 
less tiring on the operator, and requires less 


Forty-five out of a hundred drown- 
ing victims are swimmers who have 
more ego than ability, and seven 
times in ten it is a man who needs 
help. Read—— end heed—— the 
warnings of these three experts on 
safety in swimming: 


Jack Goldstein, Chief Lifeguard, 
Rockaway Beach, N. Y.: "What 
couses the most trouble? The 
water. The average person is too 
cocksure, figures it can't happen 
to him, so pays no attention to 
warning signs." 
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skill than the Schafer method. The British 
Navy and the U. S. Coast Guard have adopted 
it as complementary to the Schafer method. 

Here is what happens to the body when 
the two systems are used: 

Schafer: Pressure applied presses the 
contents (intestines, stomach, 
etc.) forward into the concave arch of the 
diaphragm. This bulges upward and com- 
presses the lungs from the bottom upward. 
Airis expired. When the pressure is released, 
the ribs spring back into place, the abdominal 
eontent slides back, and the diaphragm re- 
sumes its natural position. A return flow of 
new air rushes downward into the lungs 
under normal pressure of about 15 pounds 
per square inch. Thus, the lungs are made 
to function artificially. Coats or blankets are 
recommended to apply external heat. 

Eve: The rocking ventilates the lungs by 
alternately pushing and pulling the dia- 
phragm up and down. At the same time, 
blood is forced through the oxygen-starved 
heart muscle, helping to start it or to restore 
a feeble beat. Further, the nerve cells of the 
brain and breathing center receive blood at 
normal pressure. When the feet-down tilt 
is made, blood from the extended arms fills 
the heart and encourages it to beat and 
pump. Dr. Eve goes beyond the blankets- 
for-warmth phase, when the equipment is 
available, in recommending application of 
hot bottles over the neck to revive the 
chilled nerve cells at the base of the brain. 

Experiments have shown that the Eve 
method, with a 30-degree rock, produced an 
average intake of 150 cubic centimeters of 
air at each inhalation as against 55 c.c.’s 
under the Schafer method. 

The most important thing to remember is 
that all systems of artificial respiration de- 
pend primarily on PROMPT ACTION. Any 
delay may be fatal. As one authority puts it: 

“Don't waste time; start squeezing the 
chest even if you have to use your foot.” 


Charles B. Scully, Director, First 
Aid, Water Safety and Accident 
Prevention, American Red Cross 
(N. Y. Chapter): "Use good judg- 
ment. If there's a lifeguard around, 
help him, but let him do the job. 
It's his business. He knows how." 


Louis Lipsey, Chief Lifeguard, N. Y. 
Dept. of Parks, which handles 1,000 
rescues a week: "Our greatest con- 
cern is not the good swimmer or the 
non-swimmer. The ones who keep 
us busy are the poor swimmers. 
They overestimate their ability." 
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Everybody hes his ewn pet idea of some gadget he would like to see in general 
use, Whet is YOURS? Pepuler Science Menthly will pay five dollars for every such 
suggestion thet its editors decide to publish. 


Built-in foot warmers. Current 
from a heel battery might heat an inner 
sole, thinks Jimmy Pierce, Greencastle, Ind. 
Then, we'd never get cold feet, unless. . . . 
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a mikes”? .so bleacher 
fans can hear the players sear the ears of 
the ump. But how about a censor, Mrs. R. S. 
Tucker of Fitchburg, Mass.? It's your idea. 


Phone bell regulator that would elim- 
inate the clang where only a soft ring is 
needed but would “pour it on" for grand- 
pop. Suggested by J. J. John, Dayton, Ohio. 


Luminous-inked typewriter ribbons 
that would allow Skippy McRitchie, Bronx- 
ville, N. Y., to type in the. dark. Skippy 
must be at odds with the electric company. 


Radar for trucks. With trucks so 


Plug-in socket to use house current 
to start balky motors in winter or those 
that don’t respond to a weak battery. 
K. J. Miller, Green Bay, Wis., suggests it. 


equipped, thinks Andrew Stelmach, Mill- 
ville, N. J., drivers would be less likely to 
back into things—-yes, including you and me. 
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By DONALD H. MENZEL 


Professor of Astrophysics, Harvard University 


N EXPLODING star is not news. Doz- 

à ens of stars blow up each year, increas- 
ing their brilliance 10,000 times or more. 
Most of them, however, are extremely faint 
before the outburst, and even at peak 
brightness are not visible to the naked eye. 
Really bright objects are rare. But when 
a star bursts twice in a century—that is 
astronomical news! It gives us significant 
scientific information about such stars. 

In 1866 a “nova” or so-called “new star" 
flashed out in the constellation Northern 
Crown. It was certainly not a true new star. 
A. distant sun had exploded and greatly in- 
creased its output of energy. The brilliance 
faded rapidly until the star could be seen 
only with a telescope. When it was about 
a hundred times too faint to be seen with 
the naked eye, it stopped fading. It re- 
mained a faint star, fluctuating somewhat in 
brightness, until Feb. 9, when it blew up 
again. The astronomers call it T Coronae 
Borealis, i.e., T (variable star) of the con- 
stellation Northern Crown. 

In 1866 photography was young and pic- 
tures of stars were not possible. But we 
have followed the variations of T Coronae 
ever since. We have studied its character- 
istics, some of them puzzling. Finding the 


answer to these might give us more infor- 


mation about the nova phenomenon. 

We know little about the “pre-nova” 
stage. There are so many stars that we 
cannot hope to pick out for special study 


Ours seems sturdy, but bursting stars reveal illness of others. 


one that may explode some day. The star 
gives no advance warning of its approach- 
ing outburst. 

The burst of a nova is & fantastic ex- 
plosion. The increase in stellar brilliance is 
as startling as if a firefly suddenly glowed 
like an arc light! 'The energy dissipated in 
a nova explosion is equal to more than that 
of 100 quintillion atomic bombs. A single 
bomb, to release that much energy, would 
have to be almost as large as the earth. 

Somewhere in the star vast energy is 
suddenly released. This energy, struggling 
to escape, works its way to the surface. 
The star expands like & soap bubble, all 
the while increasing in brilliance. Finally, 
the outer layers are blown entirely away, 
receding into the distance as filmy wisps of 
nebulae. Gradually the star subsides to 
something like its original brilliance. In 
many novae, some years after the outburst, 
the fragmentary shell of expanding gas is 
still dense enough to show up as a nebular 
ring encircling the star. 

The average nova in its final stages ap- 
pears to be much hotter than it was initially. 
Observations indicate that the expanding 
gases around the star may continue to have 
a temperature of more than 1,000,000° C. 
for years after the outburst. 

Certain astronomers have, suggested that 
the whole phenomenon of novae is due to 
collapse of the star, and that the energy 
released in the explosion was produced by 
compression within. They argue that the 
nova is a stage in the star’s evolution, the 
outburst marking one last splurge before 
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it settles down to enjoy a lengthy old age. 

The second outburst of T Coronae, how- 
ever, clearly proves that the collapse theory 
is wrong. It tella us that the tendency of 
a star to blow up is a sort of disease; some 
inherent structural weakness causes only 
certain varieties of stars to become novae. 

This. conclusion is somewhat heartening 
to us. It renders the chance of our sun’s 
exploding extremely small. The long record 
of solar dependability goes back over geo- 
logical time, more than a billion years. 
During that interval the sun has never so 
much as doubled or halved its energy out- 
put. The common solar disturbances, such 
as sun spots or expelled jets of gas, do not 
indicate that the sun is likely to explode 
completely, as a few writers have suggested. 
Perhaps they are “safety valves” that reg- 
ulate the star, and prevent catastrophe. 

There are two other stars that appear 
to be repeating novae: RS Ophiuchi and 
T Pycvidis. Neither of these is as clear-cut 
& case as our recent example. The indica- 
tions are that T Coronae—before the ex- 
plosion—may have had an extremely 
bloated and fairly cool atmosphere sur- 
rounding a very hot and tiny core. During 
the outburst, this surrounding gas is blown 
out with other material 'Thus the star (the 
minute core) is indeed much smaller after 
the explosion than before, as the observa- 
tions demand, but there is no collapse. 

The star probably explodes in jets, rather 
than uniformly all over the surface, The 
inner regions are so hot that the color of 
light has a distinct violet hue and the ultra- 
violet radiation is extremely intense. Along 
the jets the color changes from violet to 
blue to dazzling white. There may be a 
slight tinge of pink on the outer edges of 
the puffs, where the temperature is lowest. 
Between successive outbursts, T Coronae 
succeeded in at least partialy rebuilding 
the bloated atmosphere, for the color dis- 
played was often very red. 

A nova outburst does not seem to be a 
major catastrophe in the life of the star. 
In most cases the star recovers and may 
prepare for another relapse in the near— 
or distant—future. Even & few thousand 
years is a short time in the life history of 
& star, 

Most new stars have exploded only once 
within the memory of man. But it is quite 
possible that some of these may burst again. 

The most famous of all novae is Tycho's 
star, which outshone all but the planet 
Venus, in the year 1572. There were no 
telescopes then, and we do not know which 
of several faint stars in the vicinity may 
be the one Tycho observed. This outburst 
was so great that astronomers call it a 
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supernova—a very rare phenomenon indeed. 
The explosion may have wrecked the star 
completely, so that we may not have a 
recurrence. But astronomers still watch, 
hopeful of seeing it again. 

A variable star in Andromeda, Z Andro- 
medae, shows signs of novalike activity and 


somé day may flare into brilliance. Watch 
these places in the sky and you may some 
day see an unaccustomed star there. If 
you should see a nova, notify the nearest 
astronomical observatory by telegraph, es 
soon as you have checked that it is not just 
a planet. Those familiar with the sky car. 
do a real service to astronomy and science 
by watching for and reporting new stars. 
When one of these objects appears, as- 
tronomers all over the world train their tele- 
scopes upon it and take photographs and 
spectra (rainbow colors) in rapid succession. 


$ Novo Cygni (1920) 


Albitieo 
A 


| LYGNUS 


- 


The earlier stages are particularly impor- 
tant because we know least about them, 
and because the changes are most rapid. 
The energy source of these tremendous 
explosions may well be some sort of nuclear 
reaction, different from, but none the less 
akin to, those in the atomic bomb. In 
ordinary stars the release of atomic energy 
appears to be well controlled, but in the 
novae the processes appear to get out of 
hand and the tremendous bursts occur, 
Theoretical and observational studies of 
these: atom-star-bombs are important for 
scientific advance, The knowledge gained 
of gases at high temperature, the behavior 
of tremendous explosions and the conditions 
giving rise to them, may contribute to the 
problem of atomic power. It will certainly 
help us to understand a star’s constitution. 


Most novae appear in the part of the sky where the 
constellations Cygnus (at left, below), Perseus 
and Cassiopeia (below), and Aquila (right) lie 
in the Milky Way. These sky maps show what the 
constellations look like and where and when sev- 
eral novae have flashed out in recent years. 
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To the naked eye, T Coronae Borealis 
(at arrow point, left), even at its maxi- 
mum brilliance, was a modest, slightly 
oskew jewel in the constellation Northern 


Crown. Through the huge telescope at 
Yerkes Observatory, however, it really 
looked like an exploding star (above). 
The spectrum below the photo shows the 
brood band produced by hydrogen 
atoms traveling 2,500 miles a second, 
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Jet propulsion is fifth use 
for captured exhaust gases. 


Engineers 


1 ASTE now makes haste. 


W have added up to 28 miles an hour to 
. airplane speeds by narrowing the size of 
. the tubes that carry exhaust gases into the 
air. ‘This is the latest—and fifth—way of 
putting to work the vast energy that is lost 
when gasoline is burned in a cylinder. 

. An airplane engine is only about 30 per- 
cent efficient. An engine of 3,000 horse- 
power throws away 7,000 horsepower in 
waste products: “exhaust solids," such as 
 . carbon, and plain heat. For years most 

F of this heat—precious energy—was spewed 
|^ out of exhaust stacks into the atmosphere. 
. Today, however, aircraft and engine manu- 
 facturers collect the hot exhaust gases in 
an engine's metal manifold harness and 
use them to make flying simpler, safer and 

^ faster. 

= There are four ways, other than for 

J. supplemental jet propulsion, in which waste 
(ds put to work in the air: 

In the turbosupercharger. This is the 
"iron lung" that crams compressed air 
into engine cylinders to feed the fires of 
 eombustion. Mechanical superchargers 

d drain away power. The vaned turbine of 
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the exhaust-driven supercharger does not. 
Driven at 30,000 revolutions a minute, as 
a mil wheel is turned by a stream, it 
turns a compressor that packs air into the 
engine. 

As an anti-icer. Under certain moisture 
conditions at high altitudes, ice forms on 
the leading edges of wings and tail surfaces. 
It adds weight and distorts the shape of 
wings and tails until they lose part of 
their lift. For years large aircraft have 
been fitted with rubber, pulsating “boots” 
to break off ice after it forms. By putting 
waste exhaust gases to work, ice forma- 
tion can be prevented altogether. Hot 
gases are piped to a “heat exchanger,” 
where they give up their heat to a flow 
of air. The heated air is piped to surfaces 
susceptible to icing. No toxic gases or 
exhaust solids are carried to such surfaces 
to erode the metal. 

For cabin heating. It’s often cold in a 
plane aloft even when it’s hot on the ground. 
Other heat exchangers warm the air that 
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flows through cabin and cockpit. 


For carburetor heating. Carburetion ab- 
sorbs heat. If freezing air enters the car- 
buretor meanwhile, ice can collect on the 
air screens and clog the “breathing” 
process. To keep the carburetor warm and 
iceless, exhaust gases are piped through a 
heat exchanger into the engine assembly. 
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an S ks Fe - — 
E LONGEST élevator ride in North 
America is in a gold mine. Hoists in the 
fabulous Lake Shore Gold Mine at Kirk- 
land Lake, Ontario, Canada, drop workers 
to their assigned working levels at the rate 
of 2,000 feet (200 stories) per minute. The 
vertical shafts are almost eight times as 
deep as the Empire State Building is tall. 
Now the deepest hole on this continent— 
06,884 feet below the surface—and one of 
the world's richest mines since 1912, Lake 
Shore is being sunk another 500 feet this 
year, and plans call for an even deeper 
penetration at a later date. 

More than 12,000,000 tons of rock have 
been blasted and hauled out to form the 
100-mile labyrinth of Lake Shore's drifts 
and crosscuts that runs under Kirkland 
Lake's streets and surrounding countryside. 

There are 46 levels in the mine, spaced 
from 150 to 250 feet below one another, 
and each level is & community in itself 


Drilling into a gold-bearing quartz 
vein over a mile underground, prepar- 
ing to blast out ere ct Lake Shore. 
White quartz yields high-grade metal. 
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with its own railroad, giant generators, 
pumps, repair shops, underground offices, 
and population of workers who follow the 
elusive veins of precious metal through the 
hard rock. 

Strangely, no matter what the tempera- 
ture at the surface, it is always 87% de- 
grees at the 6,800-foot level. Throughout 
the rest of the mine, ventilation keeps the 
temperature at 72 degrees all year round. 

Harry Oakes, later knighted, whose mur- 
der in Nassau, the Bahamas, was a sensa- 
tion in 1943, made the original strike at 
Lake Shore after being put off a train for 
not paying his fare within a few miles from 
where the famous strike was made. Since 
that day in 1912 vein after vein has been 
discovered; $198,000,000 in gold has been 
taken from the mine, and the $93,000,000 
paid in dividends has been the source of 
several famous fortunes in Canada and the 
United States. 


This worker is repairing an electric loco- 
motive 4,700 feet underground. Each of the 
46 levels of the fabulous Ontario mine has 
its own railroad, shops, and roundhouse. 
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1 the bullion room on the sur- 
3ce, pure gold is poured into 
25- and 150-pound bricks, then 
ripped to the mint at Ottawa. 


This sludge of finer-than-talcum 
rock and water is flowing toward 
a cyanide solution that separates 
the gold from the rock particles. 


Ire, chuted from upper levels 
nd hoisted from lower ones, is 
"ushed here before going to 
e mine mill on the surface. 


ORE-CRUSHING | Æ 
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A 300-foot endless conveyor 
belt carries ground ore from 
the crushers to the hoists that 
will lift it to the surface | 
for grinding into powder. 


DEEPEST WORKING 


| LEVEL — 6,884 FT 
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j ... Together 
D ior Television 


xd DEM Fi Goldmark, head of CBS engineer- 
LAN He and development, inspects a color 
pe " prn Aman in filters since 1941 have 
Te pe reduce flickering. Sponsors declare this 

ieel reproduces colors more truly than films do 


their natural colors. 


for which the Colum- 


bia Broadcasting System has gone to 
bat began last winter with transmission 
of movies; direct transmission of street 
scenes by means of a live color television 
camera is promised this summer. 
Actually, persons gathered around a 
Columbia ultra-high-frequency television 
receiver are seeing 8n extremely rapid 
series of one-color pictures—first red, 
then blue, then green. The pictures are 
seen through a rapidly revolving color fil- 


COLOR television 


images to appear in 
The color television image is produced 
by modulating 4 10-megacycle video 
band, wider than in prewar tests (PSM, 
July '41, p. 65), and is composed of 020 
lines of red, 525 lines of blue, and 525 
lines of green. They are transmitted in 
that order, but a complete three-color 
frame is received in 1/20 of a second. 
Whatever the color television camera 
picks up is reproduced in exactly the same 
way. If a black and white newsreel were 
color it 


to follow a studio program in 
o change the dial 


ter, which is mounted in front of the set's 
viewing tube, and the persistence of vis- 
ion within the watcher's eyes causes the 


would not be necessary t 
setting on the receiver. 


Photograph i 

togra 

Aes og p 4 as it appeared on a receiver's screen 

i ids as been enlarged to 21 inches in diamet ! 

from the face of a five-inch tube. Radio and id A 

Ire jim . AC nd video- 
quency components are the same as in set at left 


deg eet enlarges pictures on a 10-inch tube 
sca fae H in diameter. Early television pic- 
iss Hé imited to about two by three inche: 

color television permits images of SHEER 


Chief Fife illustrates (bottom photo) how smoke 
from a basement fire travels up the stairway to 
the first floor; how (middle photo) quickly shut- 
ting off the second floor limits smoke damage; 
and, with his model pumper, how a fireman puts 
out the blaze, once proper ventilation is provided. 


Firemen' s Models 
Teach Tacties 


EARLY 7,000 Americans die each year 
N in home fires—more than twice as 
many as die in fires that occur elsewhere. 
Why shouldn't the average home be at least 
as safe as an ammunition plant, the second 
safest place in American industry? Thad 
Fife, chief of the Western Cartridge Com- 
pany's fire department at East Alton, Ill, 
thinks it can be. 

Fife, who has been instructor of fire 
fighting at four state universities, says that 
the same principles of ventilation used in 
fighting factory fires will locate and lead 
to the prompt extinguishing of fires in 
houses. He uses a model house and toysize 
fire engine to show how his ideas work. 

Although a fire may be confined to the 
basement of a house, the smoke and gases 
may fill the first floor above, hiding the 
fire’s real location, Fife explains. But im- 
mediate ventilation disperses the smoke and 
reveals its source, so that firemen can put 
out the blaze with water or chemicals. The 
proper way to ventilate a basement fire, 
Fife says, is to open a basement window to 
windward, then a first-floor window on the 
opposite side of the house. 
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Drink Carries Its Own Straw. 
Presumably at some time the victim of a 
milk or soft-drink container that burped on 
his vest, Louis J. Humbert, of Wyandotte, 
Mich., has designed one that carries its own 
straw. The proposed container would be of 
waterproof cardboard and any desired 
shape. The straw is to be built-in and have 
an inner tube, which can be pulled out to 
drinking length. A string (A) attached to 
the outer seal opens the container. Another 
string (B), attached to a cork in the inner 
tube, hauls that tube out and, with an extra 
tug, uncorks the drink. 


SLIGHTLY 
TAPERED 


A chain lock invented by Tolbert Hannon, of BUTTONS 
San Francisco, would firmly fasten a win- 
dow shut or partly open. The chain, at- 
tached to the bottom sash of the window’s 
upper half, is to run through a metal guide 
on the top sash of the lower half of the win- 
dow and be fastened, by any link, to a metal 
hook on the front of that sash. 


Locks Window Open or Shut. ‘SNAP us P 


J J" —— 


Fresh Cuffs Snapped On. From 
Jean Persin in Paris, where the detachable 
cuff apparently is still in vogue, comes a 
suggestion to snap on a fresh pair when the 
old ones become soiled, Snap-button bands 
would be sewed onto reinforced tapes. 


| GLASS 


WIDE - ANGLE 
LENS 


For a Better Rear View. A wide- 
angle lens on the back of an automobile, 
projecting the rear view to a ground-glass 
screen in front of the driver, is a safety sug- 
gestion made by Clifford Barden, of Lisle, 
N. Y. Barden's proposed apparatus, func- 
tioning on the same principle as a periscope, 
would show the motorist what is directly 
behind his car at a level below the range of 
the usual rearview mirror. This would help 
in parking and backing. 
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FROM THE INVENTORS 


Bat with a Bulge. A lopsided base- 
ball bat has been designed by Samuel Janis, 
of Baltimore, who maintains that it will 
knock the horsehide right out of the park 
and take some of the sting out of connecting 
with a fast one. Because Janis’s bat has one 
center of gravity for the handle and a par- 
allel one for the hitting end, it will swing 
more easily, the inventor argues. He adds, 
in the restrained language of patent claims, 
that the bat will “create unusual reactions, 
confusing to other players," One reaction it 
is interesting to speculate upon is that of the 
Rules Committee of the major leagues. 


Nonelusive Bookmark. For the 
relief of avid readers who must waste prec- 
ious time, whenever they return to an en- 
grossing book, hunting for the torn corner 
of envelope or fragment of newspaper with 
which they confidently thought they had 
marked their place, Alex Pascoo, of New York 
City, suggests a new kind of bookmark. Pas- | 
coo’s device clamps to the back cover of a 
book. The marker is to be hinged, to permit 
pages to be turned, and move on a slide so 
that the slack can be taken up as the reader 
nears the end of the. story. 


SLIDING 
CARRIER 


. TOOTHPICK 


` WATER PROOF EDan 


Travelers’ Aids. Soaped tissues that can 
be used to clean the hands and face but dissolve 
in the washing-up process are an idea of James 
H. Muise, Bridgeport, Conn., inventor, for mak- 
ing travel more sanitary and traveling bags 
lighter. Another proposal with the same pur- 
pose is that of Byron A. Babel, Highland, Calif., 
who suggests a toothbrush with a handle that 
will dissolve in water after it has been used. 
Its pointed end will serve for a toothpick. This 
brush would also have bristles impregnated with 
a dentifrice, thereby saving more room in the 
traveler’s toilet kit. 
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Launched on a towline, 
the glider shown here 
has made flights up to 
4 min, 20 sec. aided 
by a thermal. How to 
build one of balsa is 
detailed on page 1672. 
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The toy tractor and farm trailer at left are 
all-wood projects made from scrap stock. 
Turn to page 156 for construction steps. 


Housing problems may not be solved with 
a couch like the one below, but once a 
small home is found, it turns a living room 
into a bedroom and provides storage be- 
hind and under springs. Plans on page 146. 
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JAP SWORDS 


are good 


Gls brought back many kinds; 
here's how to tell the best. 


By DAN OTA 


TÀ PREWAR Japan a foreigner found it 
easier to purchase a rare gem than a 
genuine antique Nippon-to, traditional two- 
handed sword. For the past 40 years, es- 
pecially, it had symbolized intense Japanese 
nationalism. Today thousands of these 
swords have been brought to the United 
States by veterans from the Pacific. But only 
a few of the new owners know that their 
souvenirs were once bought and sold for 
prices up to $10,000 apiece. 

Before V-J Day, the demand for Nippon- 
to came from private collectors, museums, 
.and Japanese army and navy officers. The 
military market boomed as Jap conquests 
multiplied. Since the supply of antique 
Nippon-to was limited, consisting largely of 
family heirlooms, prices soared 1,500 per- 
cent between 1930 and 1940. But Japan’s 
defeat, its devastating effect on the popu- 
larity of militarism in Japan, the Allied con- 
fiscation of swords as a part of disarma- 
ment, and the transfer of the swords into 
uncritical hands dropped the prices to junk- 
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A Jap sword's pedigree, its maker's name, is 
usually forged into the haft—as is Shigeyoshi 
Ono's above. To uncover this, the safest pro- 
cedure is first to tap the bamboo peg out of 
the handle [top left]; then to loosen the blade 
by holding the sword, point upward, in the left 
hand and striking the left forearm with the 
right hand; and finally to lay the sword on a 
table (top right) and slide the hilt off. 
Decoration at left is an ancient sword guard. 


store levels. Values flared only when GIs, 


eager for fancy souvenirs though unaware 


of their former costs, bid them up. 
In the early '30s the Japanese Army dis- 


carded the Western-style saber and issued a- 


standard gun-to, an all-metal, mass-produced 
replica of a typical Nippon-to, for officers 
and sergeant majors. Most officers, however, 
from vanity or superstition, preferred to car- 


ry hand-forged swords inherited or bought. 


These were not carried merely for dress; the 
Jap officer took his fencing lessons seriously 
and expected just as seriously to use his 
sword in combat. 

There are four chronological divisions 
to Nippon-to: gun-to, or government issue; 
shinshin-to, or very recently forged swords; 
shin-to, or recently forged swords; and ko-to, 
the true antiques. | 

While the oldest Japanese swords brought 
to the U. S. within the last 10 months date 
from about 1200 A.D., Japs claim some of 


the swords in their Shinto shrines—the Im- 


perial Kusanagi at Ise Shrine, for example— 
are as old as their mythological history, some 


2,600 years. (Continued on page 122) 
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TEMPLE SWORD ... Swords kept in private or public shrines have 


scabbards of unfinished wood and, usually, a dragon carved on the blade. 


A likeness of the Kusanagi, claimed to be the oldest Japanese 
sword in existence, has been carved on the newer blade above. .. .- 


SHORT SWORD... Most wakizashi (short sword) blades are 18 to 28 inches 


long. Frequently, a small knife or kozuka is fitted into their wooden scabbards. 


s 


GREAT SWORDS. The tachi (great sword), made for 
pitched battles, usually has 10-inch handle and 30-inch blade. 


Every school of swordmaking guarded its 
own formula and technique. Shinshin-to 
schools emphasized quantity rather than 
quality. But shin-to and ko-to blades were 
made with great skill and extremely pains- 
taking labor. Steel totaling four or five times 
the bulk of the finished blade was heated 
and hammered thin, folded into itself, then 


| A blade forged by Goro Okazaki Mamamune 
(1264-1344) sold before the war for 20,000 yen. 
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2 Sword by Sanjo Munechika (10th century) was 
once worth 15,000 yen, has often been copied. 
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3 Yasutsuna's blades (9th century), called the 
best by some experts, have cost 9,000 yen. 
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again heated and flattened. This refining 
process was repeated about 15 times, with 
charcoal made of straws for a reducing agent. 
Frequently several blocks of steel of different 
grades were treated and finally combined to 
make a single blade. 

Swordsmiths stressed "the development of 
the blade's soul," which meant the observ- 


MADE BY JAPAN'S 
Before the war, Japanese officers and other 
collectors paid thousands of ven (then worth 
25 cents) for blades forged by their coun- 
trvs 10 best swordsmiths. Such swords 
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4 In Jap drama, villain wears a sword by Murama- 
sa | (14th century). Prewar value: 5,000 yen. 
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5 One of the best of the semimoderns was Okisato 
(17th century). Blades once cost 3,000 yen. 
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ance of certain rituals while the sword was 
being forged. A prayer mumbled with each 
stroke on the.anvil was believed to have a 
spiritual effect on the steel. 

After the steel had taken shape, it was 
partially coated with layers of fine clay, 
heated, and dipped in warm water. This 
final process tempered the cutting edge, 
which had been left uncoated. The wavy 
line effect seen on many old blades was the 


| ME According to legend, the Kusanagi was found in the belly of a 
ed dragon (carved above) slain by a brother of the Sun Goddess. = 
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since ; 1888, had p R wi were ii das a Keen 
Gun-to (below) were noe made by the hundreds 
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visible result of this artistic clay-coating. 


Finally the blade was sharpened and 
polished by hand; a month’s job for an 
expert using varying grades of soapstones 
and fine talcum powder. An orthodox Jap 
would never use oil in caring for his sword 


or touch the steel with his fingers; nor would _, 


he sharpen it more than once in a lifetime. 
His mouth was stuffed with a rag so that his 
breath wouldn't tarnish the polish. 
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Pipes Under Foot Heat New Homes 
Hot-water pipes built into concrete floors heat a 33-unit housing 
development in Pittsburgh, Pa. Wrought-iron pipes are firs! laid 
out on on eight-inch gravel fill, then covered with a five-inch 


layer of concrete, The hot water is pumped from a gos boiler 
in the utility room of eoch basementless house. 
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Iron Monster Wipes Out Forest 


This bulldozing behemoth bowls over trees from four to nine 
inches in diameter os it levels more than two acres of woods 
an hour at Deer River, Minn. The combination Caterpillar tractor 
and LaPlant-Choate brushcutter and tree-dozer is clearing a 
-\ heavily wooded area for mineral development. 
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OQUIETING 
the SMALL FRY 
of the SKY 


ESIGNERS are beginning to cut down 

the three chief sources of noise in the 
lightplane: the propeller, engine exhaust, 
and engine clatter. 

Engine clatter is all that conglomeration 
of small noises arising out of the intake of 
air, scraping of pistons, tapping of valves, 
grinding of gears, etc. It will reduce grad- 
ually with advances in motor design, which 
bring about fewer moving parts and finer 
machining of the remaining parts. For the 
present, the best answers lie in the effective 
shrouding or cowling of the engine and pos- 
sibly the installation of sound-absorption ma- 
terials (soundproofing) inside the cowling. 

The major noise problems—propeller and 
engine exhaust—and how they are being 
cembatted are graphically shown in the 
pictures below. As a propeller revolves in 
the air, it throws off a series of waves of 
atmospheric pressure that blast out at a 


|) THE ANSWER: more and longer propeller ades = 
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speed of roughly 1,000 feet a second. When 
they strike the ear they register as sound. 
The number of waves striking per second 
determines the pitch, and the force with 
which they strike determines the sound’s 
intensity or loudness. A secondary source of 
propeller noise, called the vortex note, arises 
from the “burblings” or turbulences set up 
as the air flows over the blade and drops 
off the trailing edge. The two-bladed pro- 
peller kicks up more decibels than any 
known propellent in modern transportation. 

(The decibel is a unit of measurement of 
the loudness of sound. Ordinary conversa- 
tion lies between 40 and 60 db.) 

As for the open-exhaust engine, its noise 
at cruising speeds is considerably louder 
than that of the three- and four-bladed pro- 
pellers. The answer here seems to be muf- 
flers. A number of lightplane manufacturers 
either have as standard equipment, or are 
working on, engine mufflers, partly because 
they realize the need of quieting planes if 
they are to be used around in-city airfields 
and partly for the comfort and convenience 
of their prospective plane buyers. Engineers 
report a considerable reduction in exhaust 
blast without any material loss of power. 


Courtesy National Aeronautics | 
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AN BYE FOR HEAT 


CIENCE has outdone the cat with a new 

device that can really see in the dark. 
The superconducting bolometer, developed 
at Johns Hopkins University’s Cryogeny 
(refrigeration) Laboratory by Dr. Donald 
H. Andrews and three student associates, 
will spot a truck moving in complete dark- 
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ROCK-SALT 
WINDOW 
ise —— o en at P S 
the rear of the bolometer LP 

collects all the heat rays poésie cd E 

from the area observed. CAN | 
The front mirror, tilted 
sideways, backward and 
forward by an electric 
motor, picks up the heat 
from each point of the 
"image" in the rear mir- 


BOLOMETER 
ELEMENT 


LIQUID- » 
deena a 


ror, and reflects it down CAN | y: 


to the sensitive element 


in the cryostat slung be- ^S. sail F = 


neath. In this way, the 


sensitive element gets a LIQUID- P. 
"look" at each point of NITROGEN——» 
the area. CAN ^ 


The cryostat, shown 
here in detail, keeps the 
bolometer element at 
the low temperature— 
434 degrees below zero F. 
—needed for operation. 
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ness five miles away—and instantly trace 
its outline on a screen. 

Actnally an ultrasensitive heat-measuring 
instrument, the bolometer detects heat radi- 
ating from men, vehicles, and buildings. Un- 
like the Army's sniperscope (PSM, June '46, 
p. 73), which reveals a night-hidden object 


New bolometer that "sees" warmth miles away 


will help fight disease, warn of fire, catch bur- 


glars, and spot heat leaks. 


by sending out a beam of infra-red rays and 
showing on a screen the reflections from the 
object, the bolometer does not emit rays. 

Like early television cameras, the bolom- 
eter employs a mechanically oscillated 
mirror to scan the area under observation. 
Instead of a cell sensitive to visible light, 
however, it has a tiny strip of alloy that re- 
sponds to the invisible light of the infra-red 
spectrum—heat rays. This alloy—the rare 
metal, columbium, alloyed with nitrogen— 
converts the varying heat radiation it re- 
ceives from the mirror into electrical im- 
pulses, which are amplified and fed into a 
cathode-ray tube. Movement of the cathode 
beam is synchronized with the oscillating 
mirror, while the intensity of the ray is gov- 
erned by the impulses from the alloy strip 
—thus the object being observed appears on 
the fluorescent screen of the tube just as 
in a television receiver. 

Its high sensitivity and quick action 
should make the bolometer valuable in 
science and everyday life. An instrument 
that can sense the heat of a truck five miles 
away might remove the danger from night 
driving. In a bolometer-equipped car, the 
driver would see a pedestrian or oncoming 


A man with his arms raised looks like this on 
the viewing screen of the superconducting 
bolometer. Made in complete darkness, the 
first "heat portrait" ever taken shows the 
bolometer's inventor, Dr. Donald H. Andrews. 


By MARTIN MANN 


vehicle on a screen on the dashboard long 
before he could see either of them naturally. 

The bolometer also might be used to de- 
tect heat losses caused by faulty insulation 
of buildings or equipment. Photographic 
film placed over the viewing screen would 
make a heat picture of a house, showing ex- 
actly where heat was leaking through walls 
and roof. And suggestions have already been 
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Looking down on the bolometer's electric motor and gears, 
which oscillate the forward mirror. Parts A and B are the 
two potentiometers that keep the cathode beam of the 
viewing scope synchronized with the oscillating mirror. 


Copper post to which columbium nitride (light ~~ 
gray strip in photo at right) is fastened helps 
it react in three ten-thousandths of a second. 


made for employing the bolometer in fire 
and burglar alarms. 

But most important, its inventors believe, 
will be the use of the superconducting 
bolometer as a new tool in scientific research 
—particularly in medicine and physics. 

For the first time doctors will have an in- 
strument sensitive and fast enough to 


measure accurately the heat radiated from 


the human body. More precise analysis of 
body heat is expected to disclose additional 
information about the fundamental nature of 
disease and life itself. In physics, the bolom- 
eter will make more accurate investigation 
of the infra-red spectrum possible, and per- 
haps add importantly to existing knowledge 
of atomic structure. 

Dr. Andrews will begin research this fall 
into the nature of heat radiations from 
sugar, fat, and other simple organic sub- 
stances. Actual medical work, he estimates, 
can be started next spring. 
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I A rock-salt window protects the bolome- 
ter element, columbium nitride, for glass 
would not transmit all the heat rays de- 
tected. Maintained at 434? below zero F., 
columbium nitride notes a temperature 
change of one ten-millionth of a degree. 


Su 
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The bolometer represents eight years 
hard work. When Dr. Andrews, while re- 
laxing on the beach at Nassau, first thought 
of using a heat-measuring instrument as a 
detector, it was merely a good idea and little 
more. There was then no suitable heat- 
measuring instrument. The existing bolom- 
eters used a simple platinum strip set in a 
balanced electrical circuit; thus à change in 
the temperature of the platinum, altering 
its electrical resistance, changed the current 
in the circuit. A galvanometer would then, 
in effect, register small temperature changes. 
But this bolometer was not sensitive enough | 
to pick out a truck at five miles. 

To improve the bolometer to fit his pur- 
pose, Dr. Andrews drew on 25 years ex- 
perience in low-temperature research. He 
knew the strange properties that matter 
acquires when cooled almost to absolute 
zero, the unattainable point 459 degrees be- 
low zero Fahrenheit where molecular mo- 


tion would stop completely. One of these 
properties—superconductivity—was eventual- 
ly to solve his problem. 

Low-temperature researchers had dis- 
covered earlier that electrical resistance— 
the “friction” with which substances oppose 
passage of an electrical current—suddenly 
disappeared in some metals when they were 
brought to a temperature near absolute zero, 
If a current were started circling through a 
ring of metal at superconducting tempera- 
ture, it would continue indefinitely, provided 
the temperature did not rise. 

Aware of this phenomenon, Dr. Andrews 
reasoned that an unusually sensitive bolom- 
eter could be made by maintaining the 
bolometer element just barely above the 
superconducting temperature. Since the 
drop from normal resistance to supercon- 
ductivity occurs very suddenly, an element 
kept at this transition temperature would 
show very large changes in resistance for 
minute differences in temperature. 

Assisted by Drs. Robert M. Milton and 
Warren DeSorbo, Dr. Andrews made the 
first superconducting bolometer by cooling a 
tantalum element with liquid helium. It was 
remarkably sensitive, but the apparatus was 
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Dr. Donald H. Andrews watches the viewing screen 
of his bolometer. The miniature camera in front of 
him is used to photograph the images on the screen. 
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bulky and expensive to operate. Through 
diligent research, Dr. F. Hubbard Horn dis- 
covered that an alloy of nitrogen and colum- 
bium became superconducting at 434 de- 
grees below zero F.—a temperature easily 
obtainable with liquid hydrogen, which costs : 
only one-tenth as much as liquid helium. 

In the present model, the columbium ni- 
tride element rests under a rock-salt window 
in the center of three concentric copper cans, 
called a cryostat. The inner can contains 
liquid hydrogen, the next liquid nitrogen, 
and the outer can a vacuum. 

In operation, a small, steady electric cur- 
rent is passed through the columbium nitride 
element. Heat rays striking the element 
change its resistance and cause the electric 
current output to vary. These variations are 
amplified by standard, radio-type equipment 
and fed to a cathode-ray tube. 

If the bolometer were mounted in an 
automobile, for example, the mirror would 
“look” from one side of the road to the other, 
shift down a bit and then “look” across 
again—in much the same way the human 
eye moves when reading. Whenever the 
mirror found an object radiating heat, such 
as a man walking in the road, its heat rays 
would be reflected to the bolometer ele- 
ment, which would convert them into elec- 
trical impulses. 

The cathode beam, moving in synchron- 
ism with the mirror, shoots electrons at the 
screen when it receives an electrical im- 
pulse, causing the screen to glow at every 
point where the mirror found heat radiation. 
In that way, a zigzag outline of the man 
would appear on the screen. If the object in 
the road were another automobile, the 
engine, being hottest, would glow brightest. 

As a detecting device, the bolometer is 
rather expensive to operate, since it re- 
quires about $8 worth of liquid hydrogen 
and nitrogen for every 24 hours' use. 

The initial investment would not be great, 
however, since even the first, custom-made 
bolometers cost only about $100. And if 
they were to be mass-produced, Dr. An- 
drews estimates this would drop to $25. 

Eventual elimination of the need for any 
liquefied gases, with resulting economies, is 
Dr. Andrews' present goal. He has already 
built the first model of the cryodyne, a re- 
fined mechanical refrigerating unit. The first 
cryodyne produced a temperature of 384 
degrees below zero F., and Dr. Andrews 
expects that improvements will enable it to 
reach the superconductivity zone. 
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NEW-TYPE engine that would fit easily 
into a market basket is designed to 
power anything from a midget auto to a 
giant liner economicallv and with little wear. 
The engine, invented bv Sam Baylin, 
Russian-born Canadian citizen of Montreal, 
is 13 inches high, 10 inches wide, and six 
inches deep. It weighs 100 pounds and de- 
livers 100 horsepower. Multiple units can be 
placed in tandem on the same drive shaft to 
deliver whatever horsepower is required. 
Baylins engine has only three moving 
parts—driving, combustion, and gate rotors. 
All are assembled in a housing. The driving 
rotor carries odd-shaped pistons on it. When 
it rotates it synchronizes with the combustion 
rotor and direct compression of inducted air 
results. Fuel is injected and ignited. Com- 
bustion sends the driving rotor around on the 
shaft to which it is fastened, and the shaft 
transfers the mechanical power derived. 
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Even in its present stage of 
development, the Baylin engine 
raises a compression of 100 
pounds, which is twice as much 
as other gas turbines produce. 


In addition to compactness and light 
weight, the engine has these advantages: 
there are no reciprocating parts, thus reduc- 
ing wear and increasing power by eliminat- 
ing inertia; power flows more uniformly to 
the shaft than in the conventional piston 
engine; and it uses less fuel because little 
energy escapes from airtight “cylinders.” 

The Baylin engine should interest plane 
builders, who constantly fight the weight- 
per-horsepower bogey, because (1) of small 
frontal area; (2) lighter materials can be 
used to build it (housing is now made of 
cast iron), and (3) it can easily be con- 
verted into a highly efficient compressor 
unit for jet-propelled aircraft. This is be- 
wuse the engine has a high ratio of com- 
pression to the fuel consumed. It packs air 
tighter than the turbine impeller wheel. 
Most gas turbines use two-thirds of the total 
power they produce for compression. 
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per revolution result. — 


SPARK PLUG 
IGNITES THE 
TRAPPED FUEL-AIR 
CHARGE, EXPLODING 
iT, TO DRIVE 

PISTON FROM 
COMBUSTION ROTOR 


3) I IGNITING THE CHARGE 


LIP OF 


ROTOR IS 
NOW CLOSED, 
BUT REMAINING 
GASES LEAVE IT 
BY ESCAPE PORT 
TO PUSH PISTON 


5) POWER STROKE (SECQNR PHASE! 


AIR FLOWING 
IN BEHIND 
MOVING 

PISTON 


WATER 
IN JACKET 


COOLS 
! ENGINE 
PISTON 
COMPRESSES 
".—. AIR, FORCING | COMPRESSED 
“IT INTO AIR 1$ TRAPPED 
COMBUSTION | BY COMBUSTION 
ROTOR | ROTOR; FUEL IS 
i INJECTED INTO IT 


UNDER VERY 
HIGH PRESSURE 


: (2) FUEL IS INJECTED 


COMBUSTION 
GOES ON WITH 
GASES ESCAPING 
UNDER ROTOR LIP . 
AND THROUGH 

ESCAPE PORT 

TO DRIVE PISTON 


(4) POWER STROKE (FIRST PHASE) 


WHEN PISTON 
PASSES EXHAUST 
PORT, SPENT 
GASES WILL, 
ESCAPE 


i 


DRIVEN ONLY 


BY EXPANSION SECOND 
OF TRAPPED © PISTON IS 
GASES, BECAUSE FORCING IN 
LIP OF EMPTIED A FRESH 
COMBUSTION ROTOR COMPRESSED 
CLOSED ESCAPE PORT AIR CHARGE 
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T | In Mantz's air force is this 
Pusds gor MS B-17G Flying Fortress, minus 
hs du MEETS. Frie fene 
r i ho. : ,, war paint, as recommended 
m - Former stunt pilot Paul Mantz E - a by combat commanders in 
T swoops through an open hangar "t .— bh.) World War Il. 
in one of his early biplanes. EP Qu oum " 
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This Spad (below), relic 
of World Wer I, has er E RNC Cm NM red cod ME NUS 
appeared in "Men With = — — jm | e c EN. 
Wings,” “Capt. Eddie," OT : 
and other films. 


The plane below is not 
German, but it looks like «a 
Fokker D-7. lt was faked 
from an OX-5 Travelair, 
with a phony bank of ex- 


haust pipes. 


Another Mantz plane that fought 
during World War | is the old 
SE-5 shown below. 
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By ANDREW R. BOONE 


HE LARGEST private air fleet in the 
world today belongs to- Paul Mantz, a 
former stunt flyer. It is a Hollywood enter- 
prise that can supply, for any thriller being 
filmed, a single fighter of W orld War I vintage 
or a modern combat group of fighters, and P-I2 Army fighter. 
bombers. Mantz's current stock consists o -— "m » Lines are ancient, but 
.560 airplanes, nearly all combat types. He | a 450-hp. Wasp en- 
can photograph a scene from his slowpoking ee gine gives it speed: 
Stinson L-1 reconnaissance monoplane, fly a 
B- 17 or B-24 from a mountain hideaway, roar 
across a field in a practical mockup of a P-47, 
or puta se or Fokker-through an Immel- | 
mann. 
After scouring the nation for 16 years, 
Mantz has 22 old-timers in his han ipai in San 


Ah St 


There's a false radi- 
ator on this Boeing 


T. 
Fernando Valley, Calif. They include Jennies,  . ae Prem : rue 
DHs, SE-5s, Spads, Nieuports, Thomas Morse ger insignia, but the 
Scouts, Orencos (three-place Jennies), one dicm plane Reds is ree 
Oriolé and one German Fokker D-7 complete - ; t : | ai dires Po B 


with Iron Cross and red plumage. All have 
worked in the movies. 

Mantz recently bought from Army surplus : 
475 planes that cost $117,000,000 to build. 
Many of them will fly for the movies at rentals TP 
varying from $100 to $1,000 a day. 


taxis at 60 m.p.h. 


oe as There's a crash bar 

| between the cockpits 
of the Vega Mode! 
35 trainer above, 
and some day it 
may save the lives 
of stunt fliers when =. 
the plane rolls over. .- 


Above is a real Fok- 
ker D-7, acquired 
12 years after first 
World War. Mantz 
: repaired the plane, 
then flew it in six 
motion pictures, 


This Oriole has the You may have seen this 20- 
first monocoque fuse- year-old Nieuport in “Hell's 
Angels" or-other pictures. 


lage ever designed. 
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Petri dishes show heavi- 
est microbe "catch" dur- 
ing cafeteria rush hour. 
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analyze air 


'HREE of the "snoopiest^ instruments 

ever devised have recently been un- 
veiled. Two of them, invented at North- 
western University, smell out the presence 
of extremely minute amounts of gas and 
smoke in the air. The third, developed by 
General Electric, catches and counts in- 
visible microbes. 

A rugged, portable device, the Northwest- 
ern Ultraviolet Photometer detects as little 
as one part of gas in a million parts of air. 
During the war, with ultraviolet light, it 
tested the penetration of poison gas through 
masks, measured the effects of gas bombs in 
buildings and fortifications, and in the field 
tested the movement of gas clouds. Its in- 
ventors, Dr. Irving J. Klotz and Malcolm 
Dole, now expect it to provide continuous 
measurement of toxic vapors in factories 
and mines. 

The Northwestern Photoelectric Smoke 
Penetrometer is an electronic sniffer so sen- 
sitive it can detect 1 100,000 of an ounce of 
smoke in a room 30 feet square. It was de- 
veloped by Dr. Hugh B. Pickard and Frank 
T. Gucker, Jr., chemists, and Chester T. 
O'Konski, electronics expert. The instru- 
ments peacetime value will include its use 
in studies of industrial plants, smoke elimi- 
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Dr. Matthew Luckiesh inserts a bacteria-free dish 
into the I2-pound G.E. electrostatic air sampler. 


nation, and air purification and condition- 
ing systems. 

The other detector is the G.E. bacteria 
counter, which "inhales" air at the rate of 
half a cubic foot a minute. Germ-laden par- 
ticles are attracted by electrostatic fields and 
intercepted by petri dishes coated with a 
nutrient jelly. This jelly traps the microbes 
in the same way as houseflies are caught by 
fly paper. After a 40-hour incubation period, 
bacterial counts are made from the germ 
colonies that appear on the jelly. 

The air sampler will 
enable engineers to com- 
pute the germicidal en- 
ergy needed to keep bac- 
teria to a minimum. 


Using the Smoke Pene- 
trometer to test a gas- 
mask canister (top cen- 
ter). Tubes (right) indi- 
cate rate of air flow. 
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All-Weather Electric Fence 


A CONTROL for electric fences that pre- 
vents moisture from interfering with their 
effectiveness has been developed by the 
Lionel Corp., manufacturers of toy trains. 


Electrical Aerial Camera Now 
Films Action on Ground 


FAmcHiLpDs famous nine-pound, K-25 
aerial camera has been adapted for taking 
action pictures on the ground. It photo- 
graphs from 25 feet to infinity, mounts a 
14-inch f/5.5 telephoto lens. It gets its 
power from a tiny 24-volt DC battery 
pack, carried in a metal case on a shoulder 
strap. Each roll of film provides 50 four- 
by five-inch exposures at the rate of two 
per second, 
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Control Built by Toy Maker 
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The mechanism is hermetically sealed 
in a molded glass "blister." It operates with 
equal efficiency on one "hot shot" battery 
(above) or four No. 6 dry cells. 


Makes Single Pair of Shoes Do 
for Roller and Ice Skating 


RoLLER skates and ice skates have been 
provided for the same pair of shoes by 
J. W. Howard, of Brigham City, Utah. AII 
a skater has to do when winter comes is to 
unscrew the rollers and attach the blades. 
Both are on pinions, which can be inserted 
in the framework and secured with lock nuts. 


"D.D.T. Lite" Lures 
Insects to Death 


Tuis new device for kill- 
ing insect pests at night at- 
tracts them to a light within 
a wire cage coated with 
D.D.T. crystals. D.D.T. 
screens to fit over regular 
light bulbs are also being 
manufactured. 
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LIVING IN A SILO means home sweet home 
for Mr. and Mrs. Joe F. Nichols, of Littleton, 
Colo., a suburb of Denver. They have three 
cylindrical rooms, a basement, and a 12’ 
high attic that could be converted to another 
room if needed. The rooms are 12’ in 
diameter and, Mrs. Nichols boasts, have no 
corners to clean. 


STYLING THE SINK. Eye appeal is a feature 
of the faucets in a model kitchen developed 
by the General Tire and Rubber Company 
of California. The spout, which is designed 
to give maximum coverage, is made in a 
unit with the hot- and cold-water valves for 
installation on the ledge of the sink. It can 
be swung out of the way when not in use. 
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PAINT IS WITHIN EASY REACH when the 
can is hung on a rung of the ladder by the 
adjustable hook shown above. The clamp 
fits under the lip of the can and holds it 
securely, and the handle is always out of 
the way of the brush. A simple twist of the 
hook adjusts the device for use on the right 
or left side of the ladder, as shown in the 
drawing. 


NEW DINETTE TABLES for use right in the 
kitchen slide out when a meal is to be 
served and are quickly hidden away after 
the table has been cleared. The legs are on 
rollers and tuck away at the sides of the 
cabinet. Coppes, Inc, of Nappanee, Ind., 
is the maker. 


FEATHERWEIGHT is the word for the little 
car at the right. It weighs 500 lb., just 
about one fifth as much as the standard 
jeep. Emery Kent, of Wichita Falls, Texas, 
the builder, made many of the parts by 
hand. He tells of getting 50 miles to the 
gallon, and 50 m.p.h. top speed. 
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"THE ROAD RUNNER." Two and 
a half vears plus $2,000 were used 
by Arden Edwards, of Burbank, 
Calif, to put together his dream 
.car. Its an underslung job—less 
than 5’ high—and the one-piece 
steel body is wider than usual. 
Four people can sit in the front seat. 
With its rear-mounted Dodge en- 
gine, it can hit up to 100 m.p.h. 
Edwards naturally chose red as the 
color for his sporty car, and he 


mixed the shade himself. 


THIS HYBRID suggests what 
an happen when aircraft 
parts are emploved in making 
an automobile. Jack Norvell 
of Los Angeles used an in- 
creased gear ratio, a long 
chassis, and dual radiators, 
one on each side just forward 
of the rear wheels. Note the 
excellent visibility afforded 
the driver. In preliminary 
tests Norvell reached a speed 
of 131 m.p.h. with a Chrysler 
engine. 


REAR-WHEEL STEERING, using,a pair of 
wheels mounted close together, is one fea- 
ture of this car, built by Dale Ashenfelter 
while he was stationed at Kirtland Field, 
N. Mex. Here he's looking into the luggage 
compartment, which is at the front of his 
car. The engine is in the rear, and drives 
the car at a maximum speed of 55 m.p.h. 
He savs fuel consumption is small. 
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STEEL RUNWAYS. Patterned after the mats 
used on wartime airfields, these linked steel 
plates aid in freeing a car bogged in mud, 
sand, or snow. They can be folded up to 
take little space in the luggage compart- 
ment, and have cables that can be looped 
over the bumper so the driver can tow them 
along behind until he reaches firm ground. 
The plates may also be employed as wheel 
chocks and as jack platforms on soft shoul- 
ders. The Morton Manufacturing Co., of 
Chicago, makes them. 
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A LUGGAGE CARRIER that fits on the roof 
of a car is one answer when the luggage 
compartment in the rear won't hold all the 
equipment for a vacation or fishing trip. 
The carrier is a simple canvas bag, made 
by the Kari-Top Co., Dayton, Ohio, and is 
adjustable to fasten securely to any coach 
or sedan roof. A zipper closes the bag and 
keeps out rain and dust. When not in use, 
the carrier can be easily removed and folded 
compactly into a small box, which can be 
stowed away in the car or garage. 
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A RUBBER GROUND strip for carrying off 
static electricity from fuel and other trucks 
has been developed by the U.S. Rubber 
Co. Made of a special conductive rubber, 
the strip grounds the frame so any static 
electricity can pass off harmlessly. Besides 
being noiseless, the rubber is said to wear 
longer than the conventional chain. 


VULCANIZING A TUBE can be done out 
on the road with the kit made by J. S. 
Speaker Corp., of Milwaukee, Wis. A buffer 
and three patches, with heat units and 
metal pans, are carried inside the can. The 
vulcanizer is attached to the top of the can. 
A tube is buffed, clamped in the vulcanizer 


"With a patch, and the heat unit lighted. 


Heat and pressure make a well-cured joint 
between the patch and tube in the same 
way tubes are repaired with the larger 
v ileanizing equipment commonly used in 
s.ops and garages. 


Tuning Up Your Car 


for 1946 Gasolines 


By BERNARD P. BLANKMAN 


OTICED anything different about your 
car since it has been on a rich diet of 
postwar gasoline? 

You should—for according to the refiners, 
the pumps are delivering the highest octane 
fuels in automotive history. Before the war 
a peak was reached of 79 octane for premium 
fuels, and 75 for regular gas. In the war 
years the figures tumbled to about 75 for 
premium gas: and 70 for regular. A few 
months ago a survey of gasolines on sale 
showed 82.3 octane for premium gas and 78 
for the regular—the highest they've ever 
been. 

In theory, these gasolines promise higher 
power, better over-all performance, and 
greater economy for all cars. But so far as 
most of the cars on the road are concerned, 


these high-grade fuels mean practically noth- 
ing, beyond the absence of the wartime 
"ping." 

The fault isn't in the gas. It's in the-cars. 
Most automobiles are not adjusted for the 
1946-model gasolines. Some cars are me- 
chanically adjusted for low wartime grades. 
Other cars are adjusted for the prewar va- 
rieties of fuel. In both, all the potential 
benefits of power, performance, and econo- 
my flow into the gas tank and straight out 
the exhaust. It is possible to save some of 
the extra zip from the new gasolines. Tuning . 
your auto for higher octane is the way to 
doit. . 

Compression, carburetion, and cooling are 
the first three things to check. Once these 
matters have been looked into, you'll be 
ready to tackle the ignition, which is the 
crucial part of the job. [Turn the page. ] 
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1. RAISE COMPRESSION 


l. COMPRESSION. Increasing the com- 
pression is one way'to wring more power 
from the 1946 gasolines. The higher octanes 
will allow higher pressures without knock. 
It follows that a driver should tune up his 
car to raise compression as much as possible. 
During the war some cars were equipped 
with thicker cylinder-head gaskets, or double 
gaskets. These gaskets should be removed 
and standard gaskets installed. Putting in a 
new set of rings, and grinding the valves, 
will step up compression pressure on most 
cars. The engine becomes better sealed, and 
the power concentrates on the piston head 
instead of whistling by the rings or slipping 
through the valves. This is nothing new, of 
course. A valve-and-ring job always im- 
proves performance. But today, with gaso- 
lines packing a stronger wallop, it will put 
new muscle in your engine. 


9 CARBURETION. During the war when 

* octane numbers took a nose dive, some 
cars had to be fed a richer mixture to keep 
the knock toned down to a whisper. Car- 
buretors were altered by adding larger jets, 
or by changing the metering rods. Now that 
fuels have come back to normal—and more— 
carburetors should have the standard parts 
put back. For many drivers, carburetor 
insides are one of the untouchables of the 
car engine. In the case of installing jets, or 
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changing rods, the skilled mechanic is the 

man for the job. Actually, the mechanic's 
touch in tuning up could benefit many cars, 
for precise adjustments pay off in economy 
and performance. 


3 COOLING. Just as higher octane gaso- 

* lines coming out of the service-station 
pumps mean more power, they mean more 
heat inside the engine. This heat must be 
kept under control to protect the engine. 
Everything under the hood that helps cool- 
ing—air, water, and oil—should be ready to 
do its job. 

The engine doesn't get the full quota of 
cooling if there are bent fins in the radiator, 
or if the core is clogged with sticks, leaves, 
and bugs. A layer of rust and scale in the 
water jacket is like a layer of asbestos 
around a pipe. Rust and scale keep the heat 
inside the engine, instead of passing it out 
to the water. Extra heat in the engine can 
break down the oil so it loses its lubricating 


2. RESTORE CARBURETOR 


powers and turns into acids that nibble away 
at close-fitting metal parts. Here is a list 
of items that a cooling-system conditioning 
should include. 

Flush radiator and block. Pressure flush- 
ing is the most effective way to clean the 
system. A good job can be done without 
pressure equipment by using à cleaning com- 
pound and neutralizer. Test thermostats. 
Immerse the thermostat in heated water to 
be sure the thermostat starts to open at the 
temperature recommended for your car. Be 
sure as well that it closes below this point; 
an overcooled engine wastes fuel and power. 
Examine hoses. Replace hoses that show 
signs of deterioration or swelling. Examine 


radiator core. Straighten out bent 
fins. Have any leaking seams re- 
paired. Blow out dirt and trash 
from the radiator air passages and 
radiator grille. 


4. IGNITION. Of all the engine 

* adjustments the new gaso- 
lines require, the most important 
is ignition timing. The timing of 
the spark goes hand in hand with 
octane rating. This was obvious 
when there was a war on and the 
instructions read, “Retard spark 
and reduce knock.” Today the 
gasolines are more knockproof and 
so the instructions are to advance 
the spark. A precise adjustment 
will time the spark to fire when 
the piston is in the exact position 
for maximum power. If the firing 
is to happen this ideal way, the 
whole ignition system must be 
tuned to give a hot spark at that 
moment. 

Begin the ignition tune-up by inspecting 
the wiring. Any cables that show cracked 
or frayed insulation should be replaced. Ex- 
amine the spark plugs. Cracked insulators, 
corroded electrodes, or incorrectly gapped 
plugs all prevent satisfactory operation. 

Tuning up the distributor might begin 
with an inspection of the points. Put in a 
new set if they are badly pitted, burned, or 
-worn. While the cap and rotor are off, look 
them over for cracks, carbon runners, or 
arc burns. Next, test the automatic ad- 
vance in two ways. One, put the rotor on 
the shaft and with your fingers turn 
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3. IMPROVE COOLING 


4. ADJUST IGNITION i 


the shaft as far as the advance will allow. 
Remove your fingers and the shaft should 
return to the original position. During“the 
rotation, the shaft should move easily, with- 
out binding. Two, crank the engine with 
the starter while the choke is closed. When 
this is done, the distributor plate should 


advance and return. If the plate doesn't 


advance, the diaphragm is broken. If the 
plate doesn't return, the spring is broken. 

When all ignition parts are in good order, 
take the car out for a ride till it gets up to 
operating temperature. Then slow down in 
high gear and suddenly stamp hard on the 
gas. The engine should ping or knock light- 
lv till the car speed picks up. If vour car 
has a light ping, the timing is probably all 
right. If not, the spark can be advanced till 
the engine does ping lightly in a road test. 

For most cars, advancing the timing is a ` 
simple adjustment. Loosen the distributor- 
bodv screw or screws and rotate the body a 
few degrees against the direction of dis- 
tributor-shaft rotation. Road-test the car 
again, stamping down hard on the gas while 
driving slowly in high. Keep adjusting till 
the ping becomes just a little louder than 
vou would like it. Then make vour final 
adjustment by moving.the spark back a 
degree or two to get the exact borderline 
setting between too loud a ping and just 
the normal tune the engine should sing 
under a hard pull. 
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B y kes Ol... na trouble 


By MARTIN BUNN 


(. WILSON wiped his hands on a 
piece of waste and turned away from 
the '41 coupe he had been checking over. 
“No luck," he reported to the out-of-town 
salesman standing hopefully nearby. "It 
might take me quite a while to locate the 
cause of that vibration. You say it starts 
when you get up to 35 miles an hour?" 

' “Yes” the salesman answered, “and as 
the Sar goes faster, up to around 50, the 
vibration gets worse and worse." 

"Might take me quite a while," Gus re- 
peated, "and I can't really get to work on 
yeur job until I’ve finished the two others 
I’ve promised for this afternoon. I'm sorry, 
but if you're in a hurry youd better try 
someone else." 

"Well," the salesman said after a moment's 
thought, ‘ ‘today all my calls are right here 
in town, so I can get along on shank's mare 
—not that I like walking. But first thing 
tomorrow morning I've got to move on up- 
state. Think you can have my bus fixed 
by then?" 

Gus told him he couldn’ t promise but 
he’d do his best, and the salesman left his 
car. But it wasn't until four o'clock that 
Gus got around to the coupe and drove it 
out for a road test. There was no shimmy 
or tramp, and the engine ran smoothly 
enough—but, just as the salesman had said, 
vibration did start at 35 and get worse as 
speed increased. 

When he got back to the shop Gus called 
Stan, the grease monkey, to help him. They 
gave the coupe a thorough checking. There 
were no symptoms of any engine or trans- 
mission trouble that might cause excessive 
' vibration. 

“A wheel must be out of balance—al- 
though the car doesnt handle like it,” Gus 
decided after more than an hour of trouble- 
shooting. 

They checked the wheels. 
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All of them 


balanced. Then they checked everything 
else that Gus could think of. But at six 
oclock, when Stan went home and Gus 
started downtown for his dinner, the cause 
of the vibration remained a mystery. 

As Gus was going into the Park House 
dining room the salesman hailed him. “Got 
my car fixed up?” he wanted to know. 

Gus shook his head. “So far I haven't 
been able to find out what’s the matter with 
it,” he admitted. “How long have you been 
noticing that vibration?” 

“Well now, let’s see,” the salesman said. 
“It started after I had that little accident— 
that was a couple of weeks ago.” 

"So you've had an accident, have you?" 
Gus asked. 

"Oh, it didn't amount to much," the other 
told him offhandedly. “A trailer truck 
stopped suddenly, and I ran into it. I wasn't 
going fast, and all the damage was a busted 
radiator." 

“Well, I'll have another shot at it after 
dinner,” Gus told him. “Something tells me 
you could have saved yourself money if 
youd mentioned that accident sooner.” 


HE first thing Gus did after he got back 

to the shop was to raise the coupe’s 
hood and examine the engine fan. Two of 
its blades were badly twisted. “I thought 
so!” he muttered. “Ran smack into the tail 
end of a truck and smashed his radiator, 
and both he and the so-called mechanic 
who fixed it were too darned careless to 
make sure that nothing else was damaged.” 
He set to work to remove the damaged fan. 
“That bump was what twisted those blades 
all right—and it’s a hundred to one that 
they're causing the vibration.” 

After installing a new fan unit, he took 
the coupe out on the road. There was no 
vibration at any speed. “Darn that guy!” 
he growled. “If he'd had sense enough to 


tell me he’d been in a front-end collision— 
oh well, the wasted time goes on his bill. 
Now to put this buggy away and close up 
for the night.” 

But on driving up to the shop he could 
see his plans for closing were due for a 
change. A large sedan with its lights out 
was standing near the door. As Gus turned 
off the ignition and went into the garage, 
a big heavy-set man wearing a bushy mus- 
tache walked toward him. “You open for 
business, mister" he asked. “Excuse me 
for just walkin’ in.” 

"Thats all right,” Gus told him. “The 
shops supposed to close at six o'clock, but 
if youre having trouble—” 

“I am—I sure am,” the big man said. “It’s 
my lights. They've gone out on me three 
times tonight, and the third time it burned 
out mv last fuse. Mrs. Jackson—that’s mv 
wife—sure is provoked with me because I 
forgot to buy some more fuses. She alwavs 
makes sure we carrv at least half a dozen." 

"You don't take any chances, do vou?" 
Gus grinned. "Suppose you bring vour car 
in here where I can get a good look at it." 

Jackson did so, his wife sitting rigidly 
in the rear seat. "Been having much trouble 
with vour lights?" Gus asked. 

“No sir, none at all—not until tonight," 


"Would you mind?" Jackson 
beckoned to Gus. "My wife 
made me get this oil from the .. 
cut-rate store in the city." : 
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Jackson answered. “Then while I was driv- 
ing up a hill a little while ago, out they 
went. When I put in a new fuse they were 
all right again until I came to a traffic light. 
Then they went out again. When I put in 
a new fuse—the last one I had—they burned 
all right for a couple of miles, but as I 
started up at another stop light, out they 
went. I was all out of fuses, so I drove slow 
till I came to the first place that was open.” 

"Ill check vour lighting circuit. Now, 
if the lady doesn’t mind getting out—" Gus 
suggested politely. Mrs. Jackson, a grim- 
looking woman whose mouth turned down 
at the corners, descended from the car and 
plumped herself disapprovingly into the 
chair Gus brought for her. 

The usual instrument tests showed no 
short circuit or ground, so Gus began to ex- 
amine the wiring. “What’s this extra wiring 
on the fuse block?” he called from the car. 

“Oh, I did that,” Jackson replied proudly. 
"I rigged up one of those automatic tilt 
switches that lights up the glove compart- 
ment when the door is opened. Did the 
same in the luggage compartment, so it 
lights up when the door's lifted. That was 
about a year ago." 

“It looks okay,’ Gus said, "but this 
doesn't." He pointed to a fraved wire. "The 
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fuse clip has shaken loose and the wire here 
is bad. One of those loose strands could 
cause a short circuit and blow the fuse." 

Gus tightened the fuse clip, re-soldered 
the lug on the wire, and was about to go 
on with his inspection. But Mrs. Jackson 
stopped him. "You've found what's wrong!" 
she snapped. “Don’t try to find something 
else now to charge us for." 

“Tve found one thing that might have 
caused your fuse to blow," Gus told her. 
"There might be something else. But it's 
up to you to decide." 

"I intend to!” Mrs. Jackson came back. 
“Hen-ree,” she rasped, “tell the man to put 
some oil in—and make him use the oil we 
bought!" 

Jackson's face by this time was a ripe 
tomato color. "Would you mind?" he beck- 
oned to Gus. "My wife made me get this 
oil from the cut-rate store in the city today, 
and I forgot to put it in," he said, pointing 
to the can in the luggage compartment. 

Gus laughed, took the can, and emptied 
it into the filler pipe. Mrs. Jackson put up 
a howl when Gus presented his moderate 
repair charge, and was still talking about it 
to her henpecked Henry as they drove out 
of the shop. 

“For that poor fellow's sake,” Gus thought 
as he prepared to close up for the night, 
“I hope I found what was really wrong in 
that lighting circuit.” 


PPARENTLY he had found what was 
wrong. The salesman came in next 
morning and got his car, but Gus didn’t see 
anything of Henry Jackson for over a week. 
Then about half-past nine one evening 
when Gus was again working alone in the 
shop, the door opened and Jackson came in. 
He was so excited he could hardly talk. “My 
l-lights again," he started to babble to Gus. 
“For a w-week they w-were all right and 
just now—th-they went out again!” 
“Take it easy, Mr. Jackson,” Gus said. 
“Why all the excitement?” 

“Bu-but my w-wife,”’ Henry stammered. 
"Im on m-my way to pick her up in town. 
She wants me there at l-least 15 m-minutes 
ahead of time so there w-won't be any 
. chance of her having to w-wait. W-waiting 
makes her n-n-nervous. If I don't hurry, 
I’m in for trouble." 

"Drive your car in," Gus said. A glance 
told him that the fuse had blown out. 
Working fast, he checked the lighting circuit 
without finding anything wrong. When he 
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put in a new fuse, the lights burned brightly 
again. 

Gus scratched his head. "Let's see,” he 
said half aloud, "several times, but not 
always, when you've blown fuses its been 
when you stopped suddenly. It could be 
the stop-light switch." But a quick check 
proved the stop-light switch was okay. 

"Say mister, maybe Id b-better take the 
car the w-way it is," Jackson said nervously. 
"Where I've got to p-p-pick up Mrs. Jackson 
is about t-ten blocks from here." 

“The same thing might happen before 
you get there,* Gus told him. "You've still 
got a few minutes." He scratched his head 
again. “Traffic lights—sudden starts—hills— 
well, no harm in trying." 

Gus jumped into the car and drove out 
of the shop. In the driveway he stopped, 
then started off with a jerk. He heard a dull 
thud somewhere in the rear, and at the same 
instant the lights went out. 

Gus backed into the shop, jumped out, 
and opened the luggage compartment. "I 
think we've found the troublemaker," he 
said, holding up a can of oil "Id lay a 
small bet you bought this in town today." 

“Well, yes, so I did,” Jackson admitted. 

" And tonight your lights went bad again. 
You see, the can rolls around on the steel 
fioor of your luggage compartment. When 
you go uphill or start up fast at a traffic 
light, it rolls to the back and touches the 
wiring of this automatic switch you installed. 
Months of that frayed the insulation, until 
a week ago the can finally touched bare wire 
and short-circuited the current to the steel 
floor. You didn't buy a new can until today, 
when the same thing happened." 

"By golly, Mister," said Jackson admir- 
ingly. “Wait till my wife hears this. Why— 
why, it’s her fault if I’m late tonight!” 

"So it is,” Gus chuckled as he put in a 
new fuse. “You'd better tape up that wiring 
before you carry any more oil back there, 
if your wife insists you must.” 

“No sir, I don't think Ill let her, if she 
tries,” declared Jackson, with an odd light 
in his eyes. “For years I’ve been careful 
to do things like she wanted them. It isn’t 
the first time they haven't turned out right.” 

Gus closed the hood carefully. “You're 
all set now. Yes, I think you can say your 
wife’s being extra careful about oil caused 
your grief.” There was a meaningful twinkle 
in his eyes as he added: “That’s not a bad 


thing to remember—being too careful can .- 


sometimes get you into trouble.” 
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STUDIO COUCH doubles as 


Bee 


MOLDED EDGE FOR TOP 
OF BACK SECTION AND 
- TOPS OF BOOKCASES 
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TOP IS FLUSH WITH BACK; 
OVERHANGS 34 ON 
OTHER THREE 


: FLUSH PULLS 


BOOKCASE END PROJECTS 
2" PAST COUCH WHEN IN POSITION 


y" PLYWOOD 


By HENRY R. DIAMOND 


JURNITURE to serve more than one need 
has become recognized as a necessity in 
this day of small houses and small apart- 
ments. This studio couch, designed for use 
as a sofa and a bed, meets that requirement 


Pulled out from the back, the couch makes a comfortably wide bed. 
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%4" PLYWOOD DOOR PANEL 


n ALL STOCK iS 34" WHITE PINE 
UNLESS OTHERWISE NOTED 


DRAWER 
: RUNNERS 
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DUST PANEL — BLOCKING FOR CASTORS IÑ 


FOUR CORNERS OF COUCH 


in still other ways. Its paneled back provides 
storage for even large objects, its ends are 
bookcases, and it has two drawers under its 
springs. A combination unit of this kind, pic- 
tured in color on page 120, can be a boon for 
families doubling up during the housing 
shortage or for the householder with no extra 
room for an overnight guest. 

Dimensions have been 
omitted from the drawing since, 
obviously, they must be suited 
to the couch at hand, which 
may be an ordinary studio couch 
with the legs sawed off or a 
full-size single box spring and 
matching mattress. When used 
as a sofa, the spring unit is 
partly under the overhang of 
the back, with width thus cut 
to that of the average sofa for 
greater comfort. At times it is 
to serve as a bed, it is pulled 
out into the room. Casters un- 
der the four corners will make 
handling easy; if the couch 
shows a tendency to roll out 
when someone leans against the 


" 


multiple storage unit 


back, a pair of concealed screw hooks will 
hold it in. The distance from the floor to the 
bottom of the overhang on the back should 
just allow the couch to slide in place. The 
length of the back is that of the couch plus 
the two bookcase depths. 

Storage space should be designed to fit 
needs, with the deep compart- 
ment large enough for a card 
table, game boards, and the 
like, and possibly even for fold- 
ing card-table chairs. Smaller 
things may be kept convenient- 
ly at hand in the overhanging 
bin, and writing materials and 
the like in the shallow drawers. 
Doors at both ends of the back 
unit and a hinged lid provide 
easy access to its contents. Pi- 
ano hinges set flush are ideal 
for long lids of the kind shown, 
but if they are not readily avail- 
able, four ordinary butt hinges 
may be found a satisfactory 
substitute. The lid may also be 
divided at the center and three 
hinges used on each section. A 


treatment of this kind permits use of half as 
a shelf while the other half is raised. 

Materials required for construction are 
4" white pine and X" plywood, some of 
which may be used in scrap sizes. Stain and 
varnish to blend with other furniture, and 
then wax to a satiny finish. 


The ends hold books; the drawers and back, frequently used items. 
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Have you pulled off a smart one lately? 
We will pay for each contribution ac- 
cepted for this page showing ingenious 
solutions of problems in the home, shop, 
garage, or camp. It doesn't matter if it's 
wacky—if it works. 


HOT AIR travels both ways in my house via 
this furnace intercom. From down in my 
cellar workshop, I can talk to my wife any- 
where upstairs through a small hole in the 
furnace jacket. A screw-pivoted plate serves 
as a cover.—RussEL C. REICHARD. 


LIKE MUSIC IN A DREAM, jangling alarms 
only sing me to sleep. My automatic getter- 
upper is another story. The alarm key trips 
a rat trap which frees a spring that yanks 
the covers off—leaving me nothing to do but 
get up.—JACK SKILEs, 
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IT'S PLANE. COMMON SENSE to do two 
jobs at once. Having to chamfer two edges 
of several hundred 2" by 12" planks, I 
joined two 14" planes with C-clamps and 
an aluminum angle, and did the two edges 
at one time. Now it takes all my will power 
to keep away from my mahogany banisters 
and railings.—S. FENSTER. 


TOOTH PASTE 


CAN’T BE BOTHERED putting caps back 
on toothpaste tubes? Neither could I, but 
this cap does it with no bother at all. A 
slight squeeze forces up the spring, and 
the paste comes oozing out. When pres- 
sure is removed, the gate slides back, 
cutting off the supply, sealing the tube, 
keeping the paste fresh.—PAur ZIGALO. 


A RAKISH COAST GUARD 


|. S. Revenue Marine Cutter 


VESSEL OF 1818 


By Frederick Aeschbacher 


PART | 
WHEN Alexander Hamilton conceived a 
pl 


an for a marine patrol service to as- 
sist in the enforcement of the nation’s first 
revenue law, he wrote the opening page in 
the long and adventurous history of the 
United States Coast Guard. The Revenue 
Marine, as it was then called, was created by 
act of the first Congress, and approved by 
President Washington on August 4, 1790. 
Little is now known of the earliest ships 
built for the service, but in 1815 William 
Doughty, a naval constructor, designed three 
new classes of cutters. One of the smallest, 
commissioned in 1818, was a S3l-ton craft 
measuring 48'6" on deck, 14/9" beam, and 
5'0" depth of hold, With a large sail area in 


a topsail schooner rig, and fine hull lines, 
it evidently was a speedy craft. Its arma- 
ment consisted of one 18-Ib. carronade. 

The evidence seems to indicate that the 
prototype of the scale model shown above 
was named Alert. Plans were drawn from 
The History of American Sailing Ships, by 
Howard I. Chapelle, published by W. W. 
Norton & Co. 

Since the original vessel was quite small, 
the comparatively large scale to which the 
model is built (4” equals 1’) makes it pos- 
sible to work in considerable detail. The ab- 
sence of bulwarks and simplicity of rig will 
appeal to the beginner, the rakish appear- 
ance to the experienced craftsman. | 

For the hull, use a piece of pine or other 
clear, straight-grained wood dressed to 2%” 
by 3%” by 12X" to allow for final shaping. On 
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one of the wider surfaces and from it all 
around the block, draw an exact centerline. 
At right angles to the centerline draw station 
lines 0 to 11 as in the illustration above. The 
contour at these stations is given on the 
facing page. 

Transfer a drawing of the half-breadth 
plan to the block to outline the deck, making 
sure that the center and station lines coin- 
cide. Draw the waterline all around the hull, 
*" below the rail. Lay off the slope of the 
rabbet line, which represents the bottom of 
the hull proper, and saw off the waste, allow- 
ing a little extra for shaping. Redraw the 
centerline and two parallel lines 1/16" on 
each side of it along the bottom. This gives 
a X" flat surface to which the keel will be at- 
tached. With a square, replace the station 
lines. Finally, trace the actual-size contour 
templates shown on page 151 onto stiff card- 
board, marking on them the rabbet, water- 
line, and top of rail. From the hull proper, 
scale up templates of the stem and stern. A 
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.. Rigging numbers are shown in this 
profile, but are keyed to a list 
'9 that will be printed next month. 


^N 
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block may be screwed to the deck so that the 
screw holes will later be covered by the 
cabin trunk and main hatch, and the hull 
then clamped in a vise for shaping. 

Shave away the excess material from the 
middle to the ends. Try the templates from 
time to time. Leave the X" flat on the bot- 
tom until the keel and sternpost have been 
attached, and then shape it to the proper 
curve. 

From the hull profile, lay out the top of 
the rail, make a few shallow saw cuts, and 
chisel down to the deck. Alternatively the 
hull may first be carved to the deck line and 
the rail steamed to shape and glued on as a 
separate piece. It is 4” high and 3/32” 
thick. The deck camber, which is 3/32" in 
3 7/16" width, should be worked out before 
or during the carving of the rail. 

The actual wale was a couple of strakes of 
thicker planking just below the deck. A 
simple way to show it is to scribe a line 
1/32" deep the length of the hull %” below 


the top of the rail, and then to cut back the 
hull from below up to the line on a shallow 
slope, removing a wedgelike chip 1/32” 
deep at the line and fairing into the hull be- 
low. Fair out the groove so formed at the 
counter and stem. 

Drill the holes for the masts next. With 
reference to the waterline, foremast and 
mainmast rake aft 77 deg. and 75 deg. re- 
spectively. Spot their centers carefully, and 
drill 4” holes 4%” deep. Stem, keel, and stern- 
post, all 4” thick, go on next; the first two are 
step-joined as shown in the profile. The 
hawse timbers, 3/32" thick, are set on the 
forward rail, and follow the curve of the hull 
in plan and profile. The X" hawse holes are 
parallel to the hull centerline. 

A half plan of the taffrail is shown in the 
section view below. Carve it from X" by 
13/16" by 2 5/16" pine, beveling the top 
and bottom and shaping it to fit the deck 
camber. Hollow the taffrail slightly, forward 
and aft, leaving a band around the edge at 
the back as shown in the photo below, Notch 
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it to fit over the rail, and add fairing pieces. 

The hull is now almost complete. Sand it 
smooth, and you are ready to draw the deck- 
ing. With a hard, fine pencil, make a line X" 
inside the rail and parallel to it to represent 
the plank-sheer. Starting from the center- 
line, draw lines 3/32" apart the length of the 
deck. Do not overrun the plank-sheer lines. 

Coach paints, ground in japan, are good 
for finishing the model. Use black from the 
waterline up to, and including, the top of the 
rail. Everything below the waterline is 
painted brown. A sharp division between 
the colors can be obtained with the help of 
masking tape. Paint a red stripe 1/16" wide 
from the stem to the fairing piece below the 
taffrail. The top of the stripe is %” below 
the top of the rail. 

White paint is used for the inside of the 
rail, taffrail, and hawse timbers, and the 
deck is finished with two coats of clear var- 
nish thinned with turpentine. Details of fit- 
tings and rigging will be given in the con- 
cluding installment, next month. 


# 
=P imm os 


i A 
Fi n 
zl - 
= 
m asar à Bun BRL EE RE GURRiR Ur 


B dire 


"x 
‘ 
; 
se ee ra acr maim a 
E 
E 
j| 


» 19/8" | 


v | 
b | 
5 


HALF BREADTH . © 


JULY , 
1946 DI 


THE WORKSHOP 
MAGIC BUILT 


AMPS and cabinets made in the barn- 
workshop of a Michigan country home 
look like the product of any good craftsman 
—until you discover that the lamps can 
materialize from space and the cabinets 
cause pretty girls to vanish on command. 
For in this workshop Harry Blackstone con- 
structs the tricks that mystify his audiences. 
Blackstone, who got an early training as a 
magician while operating a lathe for a manu- 
facturer of magic tricks, makes his own 
apparatus. Using power and hand tools 
common to most well-equipped home work- 
shops, he builds cleverly hidden gimmicks 
to work all the magic art he displays to 
audiences. For trouble-free operation, parts 
must be made to close tolerances.—K. M. 


Dimensions of this cabinet must be exact to make 
the magician's assistant disappear on schedule. 
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On a bandsaw, Blackstone 
cuts intricate metal 
for his stage apparatus, 
Caretul workmanship 
details like these - assures 
smooth performance. 
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This table lamp, complete 
with bulb alight, appears 
mysteriously on an empty 
tray as Blackstone waves 
his hand—and his stage 
assistant pushes a button 
concealed on the tray. 


Apparatus constructed by 
Blackstone in his home 
workshop is used for the 
Hindu rope trick. A rope 
rises into the air and is 
climbed by a boy who sud- 
denly vanishes when the 
magician fires a pistol. 


Built with simple butt joints, the chest is 
covered with quilting as a distinctive touch. 


By CHARLES and BERTRAM BROWNOLD 

HIS little chest is made of any X" stock 

such as cigar-box wood. The top, bottom, 
and two drawer guides measure 4%” by 5", the 
sides 5" by 5%”, and the back 5" by 5%”. All 
three drawers are 1%” deep, 4%” wide, and 5" 
long. Use small box nails, and sand the drawers 
until they slide easily. The quilted material 
with which the chest is covered is carried by 
many department stores. A quarter of a yard 
is enough for the job with a little left over 
for possible trial and error. 


1 Cut cardboard backing strips the same size as 
the drawer fronts, cut the quilting a little 
large, and snip off the corners. Then fold over 
the edges ond glue them to the backing strips. 


Use one long cardboard backing strip and one 

* piece of quilting for the two sides and top. 

In gluing, clamp one side first, draw the quilted 
strip over tightly, and clamp the second side. 


9 Apply a thin, even glue coat, put a quilted 
* strip in place, and clamp between two blocks. 
If any of the glue squeezes out, wipe it off with 
a damp cloth before it has a chance to set. 


4 A square, quilted backing strip may be glued, 


* to the back under the weight of books. Drawer 
pulls are cheap hatpins cut short, inserted in 
drilled holes, and bent over on the inside. 
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(NE OF boyhood's traditional toys has 

come of age. Jim Gasque, North Caro- 
lina sportsman, has proved that the ordinary 
slingshot, when properly made and used, 
can be an adult weapon of deadly accuracy 
at distances up to 30'—a range sufficient for 
stalking small game. He shoots regular 
No. 0 buckshot. 

His slingshots are made as shown, the 
dogwood forks being dried in a slow oven 
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How a North Carolina Sportsman 
Makes and Shoots His Slingshots 


overnight after tying. Instead of inner-tube 
strips, he uses two rubber bands 1/16” 
thick, %” wide, and 7%” or 8" long. 

When shooting, he takes a stance similar 
to that in archery, body at right angles to 
the target, feet apart, and weight balanced 
on both feet. Holding the shot cup at the 
right eye, he stretches the rubber by ex- 
tending his left arm fully while aligning the 
target in the sights.—Tow CUSHING. 


Beginning with a three-pronged 
dogwood fork, Jim Gasque makes 
a slingshot by drawing in both 
outer branches and tying them 
to the middle prong. When dry, 
the fork retains this U-shape and 
the center stem is cut off. 


Tied for drying, this dogwood 
fork eventually will become a 
part of the slingshot arsenal 
at the right. Two used targets 
with bull's-eyes the size of a 
quarter show the accuracy that 
is possible at ranges up to 30’. 


Deadly accuracy is attained by holding the shot cup at eye level 
and lining up the target at the intersection of the sight lines. 
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For target practice in the basement, 
a keg may be placed atop two chairs, 
as above. An old pillow inside keeps 
the shot from being deformed. 
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ONSTRUCTION of this little tractor and 
trailer can be what you choose to make 

it, a job on which you take great pains with 
each detail, or one that you casually com- 
plete in an evening or so of work. But 


whichever approach you use, it might be - 


well to plan making several of the toys. 
They're extremely popular with youngsters. 

‘Except for a few screws, construction is 
wholly of wood, white pine and plywood in 
standard sizes. If the models are to have a 
lot of rough usage, it would be a good idea 
to make the wheels of maple. 

Begin by cutting to shape the parts of 
the tractor body, rounding off the upper 
corner and front of the top piece. After 
testing these parts for fit, cut grooves across 
the front of the engine section with a circular 
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Toy Tractor Has 


Detachable 
Trailer 


saw or bandsaw to simulate a radiator. Also 
drill a 4” hole a little left of center on the 
top for the exhaust stack. Assemble all body 
parts with glue and screws. 

Cut the fenders from pine or other soft- 
wood and the adjoining sidepieces from X" 
plywood, using a jigsaw or bandsaw. Sand 
all of these pieces before assembly, using a 
drum sander for the underside of the 
fenders. After bradding and gluing each 
fender to its respective sidepiece, smooth the 
joint with a disk sander. 

Turm the lights and wheels. A flat file may 
be used for the crosswise grooves that simu- 
late treads in the rear tires, or a simple jig 
devised for cutting them on the circular saw. 

Construction details of the trailer are 
given in the drawing. How the toy appears 
when painted is shown in the color photo- 
graph on page 120.—H. R. Corry. 
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Wading Pool for Back-Yard Use 


Hor summer days will make a back 
yard equipped with a wading pool a wel- 
come spot. The pool shown here is built 
around a standard 4’ by 4’ sheet of %” 
waterproof plywood, which is dadoed into 
the sides, as shown in the detail at right, to 
serve as the bottom. Two 1” by 2” cleats 
help reinforce the bottom. 

A corner detail is also shown in a draw- 
ing, with dado joints that help make the 
box leakproof. Assemble the bottom, sides, 


Hot-Dog Roaster Bent of Wire 


ScRAPED coat-hanger wire doubled and 
shaped to have a ring at one end will hold 
wieners for roasting outdoors. Grind points, 
push them through the wieners, and slip 
the ring over a fresh-cut stake driven by 
the fire. The stake should be big enough 
to give the ring some purchase.—G. E. H. 
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and legs with well-spaced nails and plenty 
of waterproof glue, and then glue and nail 
on the end seats. 

If wide, heavy-duty casters are used, the 
pool can be moved without difficulty on 
paved surfaces. However, small doughnut- 
type tires may be needed on lawns. A 1” hole 
bored in a corner of the plywood bottom 
and corked will serve as a drain. | 

Paint with a good grade of waterproof 
enamel in bright, contrasting colors. A 
final coat of spar varnish will preserve the 
finish.—-HARRISON NEUSTADT. 


Reel from Typewriter Spool 


MouNTED on a bamboo fishing pole 
with a small bolt through a drilled hole, a 
ribbon -spool becomes a satisfactory reel. 
Drill out the center of the spool, if neces- 
sary. Use a wing nut so tension can be reg- 
ulated. Bolt a wood knob near the spool 
edge for a handle.—Harry F. LEEPER. 
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MANY EXTRA LATHE JOBS are performed 
with a new universal power unit having in- 
terchangeable heads for milling, grinding, 
drilling, boring, and keyseating. The tool is 
shown at left above with a high-speed mill- 
ing and drilling head set up for radial drill- 


SOLDERLESS WIRING can be done quickly 
without experience with the aid of a tool 
used like pliers to cut and strip wire and to 
crimp on terminals. It 
is made by Aircraft- 
Marine Products, Inc., 
of Harrisburg, Pa., and 
is available in a kit 
that contains a num- 
ber of terminals in a 
<7 '.. variety of sizes and 
p CT . types for repairs and 

<=! mew wiring. Insula- 
tion-stripping holes 
along the handle 
shanks will fit several 
standard sizes of wire. 
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ing after a circular T-slot has been cut in the 
workpiece. At right, the milling unit end- 
mills a keyway in a shaft held between lathe 
centers. The new lathe accessory is a prod- 
uct of the Master Manufacturing Company, 
of Hutchinson, Kan. 


A SPRAY OR STREAM is obtained with a 
change of nozzles on a new plastic-body oil 
can put on the market by the Midwest Pro- 
duction Machine Company, of Columbus, 
Ohio. A finger-opérated pump provides an 
easily controlled way of delivering the lubri- 
cant. The transparent Tenite barrel gives 
visual evidence when the X-pt. oil supply 
is running low. 


NEW PRECISION ACCESSORIES now make 
the Handee portable electric rotary tool 
adaptable for a variety of additional opera- 
tions. The Chicago Wheel & Manufacturing 
Co., maker of the Handee tool, announces a 
curved carving index, straightedge ruler, 
compass depth gauge, router shoe, molding 
shoe, and holding fixture. 
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Beamed Ceiling Built Up of Common Lumber and Wallboard 


IN A period room where a beamed ceiling 
is required, the beams can be made up of 
4" white pine at great saving in both cost 
and weight, Such beams can be installed at 
any time in a finished house. It is often 
practical, however, to wait until the original 
plaster ceiling is in need of repair, for then 
the plaster and laths can be pulled down 
with little loss and wallboard or similar 
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GIRDER 
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sheets substituted for them. This exposes 
the joists and permits laying out the beams 
so they can be easily nailed on with blocks 
in one of the two methods shown below. 

Arrange the wallboard so the beams will 
conceal the joints, as indicated. Both the 
pine beams and wallboard take any of a 
variety of finishes from paints and enamels 
to stains and varnish.—H. R. D. 
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TOY ELECTRIC ORGANS with full, true 
tones are being made by the Electov Divi- 
sion of Electronic Laboratories, Inc., of 
Indianapolis. They look like portable type- 
writers, have keys like a piano, and play 
and sound like a real organ. Though intro- 
duced as a tov, the new musical instru- 
ments will probably find favor with adults 
as well. | 


THERMOSTATIC CONTROL for stove-top 
cooking on electric ranges is offered by the 
Proctor Electric Company, of Philadelphia, 
in a new electric heating unit shown in the 
photo at the left. The thermostat is marked 
with warming, boiling, and frying zones, 
and it may be set for tepid heat, simmer- ` 
ing, slow or hard boiling, and any desired 
frving heat. If a saucepan. boils dry and 
begins to overheat, current is turned down 
automatically, thus saving the food and the 
pot as well. 

The heating coil is embedded in a heat- 
conductive cement ring that can be wiped 
clean with a damp cloth. 


AUTOMATIC FEEDING of a baby is taken 
care of with a bottle holder than can be 
hung on the crib or carriage. The holder, 
made of washable cloth, also helps keep 
the bottle warm. It is made by Heide Babe 
Products, of Chicago. 


INSTANT STARTING is provided with a new 
fluorescent lamp being manufactured by 
Sylvania Electric Products, Inc., of Salem, 
Mass., for operation in a two-lamp compen- 
sated-ballast circuit. An invisible coating 
protects the lamp against humidity—a cause 
of bad starting. The photo shows an un- 
treated lamp, at top, covered bv a film of 
water after spraving and a treated lamp on 
"which the water has collected only in a 
few isolated drops. 
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MARKET GOES TO HOUSEWIFE. This 


modern version of the old-time huckster 
who hawked his farm produce from door 
to door has been put in operation by Morton 


VENETIAN-BLIND CLEANING is speeded 
up by a new cleaning preparation made by 
Powers Products, of Chicago. The cleanser 
is a powder used dissolved in a quantity 
of water. One whisk with a cloth dampened 
in the solution, and a blind is clean. No 
rinsing is required. 


QUICK FREEZING in a portable dry-ice re- 
frigerator makes practical the bringing home 
of fish and game from extended outings and 
the carrying of refrigerated food and bev- 


erages on long motor trips. This deep 
freezer, known as the Porta-Freeze, weighs 
25 lb. empty and can be stored easily in 
a car trunk. 

The unit has a plastic outer casing and 
an interior of aluminum separated by 2" of 
insulation. Sufficient dry ice for most re- 
quirements is stored in a compartment at- 
tached to the lid, and additional dry ice 
can be placed in the main compartment for 
extra-low temperatures. Regular ice takes 
care of normal refrigeration needs. The 
manufacturer is Calplasti Corp., of Los 
Angeles. 


= oA ee 


Salter in Los Angeles residential streets. 
The traveling grocery store is a converted 
bus with all the fittings of a busy, modern 
market, and follows a regular route. 


NYLON TUMBLERS that can be dropped 
on cement or tile without breaking are 
being manufactured by Du Bois Plastic 
Products, Inc., of Buffalo, from the Du Pont 
plastic. They are now made in 8-oz. size 
and natural nylon ivory, are light in weight, 
and are heat resistant for hot drinks or 
sterilization. 
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XCEPTIONALLY stable, this sleek little 

4 glider (shown in color on p. 120) has a 
very flat, moderately fast glide. If it encoun- 
ters a thermal or two, flights may last an 
astonishing time. Its best so far has been 
4 min., 20 sec. 

After the plans have been drawn to full 
size, glue together the pod blank, the boom 
block, and the two sidefaces, aligning and 
locating the pieces as indicated. Use hard 
balsa for. the boom, and medium for the pod 
and sidefaces. 

When the glue has dried, trace the out- 
line of the pod on the blank; then carve and 
sand the pod-boom assembly to shape, em- 
ploying the templates shown in the drawings. 
Beginning 4%” from the front, taper the 
boom to X" by X" at the tail. Mortise the 
wing mount into the boom flush with the 
V-notch in which the polydihedral wing 
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Polydihedral Wing and Proper 
Balance Produce Long Flights 


rests. Shape the fairing block in front of 
the wing after the wing is in place. 

The wing is built as one piece with a di- 
hedral of 14” at the twin ribs 1A and 4" at 
the tip. The trailing edge is built up of four 
pieces, but 36" lengths are used for both the 
leading edge and spar. Set the ribs in 
notches 3/32" deep in the trailing edges of 
both the wing and elevator. Build the rud- 
der frame with twin horizontal braces as 
shown below and, with sandpaper, fair these 
into the leading and trailing edges. Shape 
both the fin and skid from X" balsa and 
hinge the fin with tin cemented into slits in 
both edges. Cover wing and tail surfaces 
with clear dope. Later apply pigmented 
dope to the entire glider. 

In the first test flights, add clay to the 
nose until a flat glide is obtained. Then ad- 
just the fin for a circle.-Jav T. HOLMES. 


Attached with tin-plate hinges, the fin is adjustable for circular 
flight. Twin horizontal /s" by /s" members in the rudder are 
faired at both ends. Two hooks give a choice of towing angles. 
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Powered by a |'/2-hp. gas engine, the 26” blade of 
Hugh James's machine spins at nearly 2,000 r.p.m. 
Suitable for weeds as well as a lawn, it won an 
Illinois contest for labor-saving gadgets. 


Many homemade lawn mowers trail an electric cord 
like a vacuum sweeper. Carl W. Thompson, Jr., of 
New Castle, Del., built this wood-frame machine. 
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HOOKING UP 


(AN RONTED with a big lawn and the 
ordinary muscle-power mower, prac- 
tically anyone is apt to begin dreaming up 
ways of making the job a little easier. Judg- 
ing from the results displayed on these pages, 
there must have been plenty of this kind of 
dreaming in the United States in the past 
few years. 

After publication of an article describing 
a power lawn mower that employed used 
razor blades (P.S.M., May '45, p. 197), a 
number of readers reported that they, too, 
had built their own power mowers or hooked 
up a means of power to existing machines. 
Here are a few of the best. 

Because few lawn mowers could be pur- 
chased during the war years, some home 
owners started from scratch, using whatever 
materials could be had. Three such entirely 
home-built mowers are illustrated. In each 
case, the builder employed blades whirling 
parallel to the ground at high speed, in- 
stead of the spiral knives of the traditional 
mower. Although developed independently, 
two of them (the one at the left and the 
one at the bottom of the following page) 
bear a remarkable resemblance. The first, 
however, is run by a gasoline engine while 


These two types of cutting blades have been used 
on the mower at the left. The builder says that 
the sheet-iron disk gives a good flywheel effect. 
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V. E. Todd removed the pawls, allowing the wheels Bicycle sprockets and a gas engine were used by 
to run free, and belted power to the cutter only. J. Greene Mackenzie for his power-propelled job. 


the other is limited in its field of operation by a heavy electric 
cord reaching to an outlet in the house or garage. 

Most of these examples of lawn-mower ingenuity use power 
only to drive the cutting blade, and the job of pushing the 
machine over the lawn remains. Only one, that at the upper 
right on this page, is fully powered. It does the work and you 
just tag along behind. 


John Macfie, of Garden City, Mich., reports that he mows "everything in 
sight" with this cutter. The 14” blade is spring steel, sharpened with 
a file, and carefully balanced to prevent it from vibrating. 
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SECOND OF A SERIES 


Last month Mr. Love gave instructions for 


laying a slab floor. Succeeding articles 
complete the building of a small house. 


By EDWIN M. LOVE 


RECTION of the frame sides of a small 
building, such as a garage, workshop, 
or small house, can begin as soon as the 
concrete-slab floor has well set. Strip the 
forms from around the floor by driving 
back the stakes, pulling the nails, and pry- 
ing up the ends of the forms. 
Damage to the floor can be prevented by 
pulling the pieces upward and outward. 


Nailing an upper trimming header to a stud. Frames are made flat on 
the floor with the bottom of the studs against the mudsill. Arrows, or 
"truth" marks, on the plate indicate studs framing headers. 
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The wood can be salvaged for use in the 
building if it is scraped clean and piled 
neatly. To avoid the possibility of accident, 
remove the nails from all scraps and lumber 
regardless of re-use. 

Materials for the mudsills will vary ac- 
cording to the locality. Whether white pine, 
fir, hemlock, redwood, or other stock is 
commonly used in your section can be 
learned by asking a few questions around 
town. Often the wood is obtained impreg- 
nated to resist termites. Building laws 
should be consulted for any regulation cov- 
ering sills. If 3" by 4” stock is not speci- 
fied, two-by-fours will do. 

The mudsills form the lower plates for 
walls and partitions. Lay them on the floor 
in an order that allows 
them to be cut to advan- 
tage, and mark and bore 
them to receive the foun- 
dation bolts, as in Fig. 1. 
Wet the concrete floor and 
trowel on it a thin layer of 
cement mortar in which 
to bed the sills. Make up 
the mortar of 2 parts fine 
sand mixed with 1 part 
Portland cement. Add wa- 
ter to one small batch at 
a time—just enough to 
provide mortar for one 
length of sill. Check each 
sill for straightness and 
level with a straightedge 
as the work progresses, 
tightening the bolt nuts 
only enough to hold firm- 
ly. When all sills are in 
place, check also for 
straightness and square- 
ness on the floor, and 
finally tighten down the 
nuts. 

Build frames flat on the 
slab floor, as at left. Plates 
should be sized to uniform 
thickness and length. If 
studding or other lumber 
unsized for thickness is 
used, an uneven ceiling 
line will result. The plates 
are laid on the sills to 
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Squaring a line on the sill for bolt holes. The dis- 
tance from the edge is taken from a quide string. 


facilitate marking both the plates and sills 
for studs at the same time. Block up the 
plates, as in the photo on the facing page, 
to clear the ends of the bolts. Then align 
the end of the first plate with the starting 
corner and tack in place. 

Studs are usually spaced for convenience 
ir lathing or installing such lining materials 
as plasterboard. Starting from an inside 
corner, measure 48” to locate the center of 
a stud (Fig. 2), which places it where a 
lath or sheet will fit without cutting and 
also leaves half the thickness on which to 
nail the next piece. 

Mark both sides of this stud and space 
from it in both directions, using the tongue 
of the framing square as a distance gauge. 
When the end of a plate is approached, cut 
it off square for splicing on the center of 
a stud. Butt the next plate against it, tack 
it, and proceed as before. Place a stud in 
a corner at a partition and start anew, lay- 
ing out from the inside corner of the next 
room. Lay out the opposite wall in the same 
direction. Partitions are laid out in the 
same manner. | 

When laying out door and window open- 
ings, make allowance for the net width, the 
thickness of the jambs, and an extra 1" to 
allow for plumbing in case side trimmers 
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Boring the sill for bolts. Note that the sill is blocked 
up to protect the bit as it goes through the wood. 


are nailed in out of plumb. Double-hung 
windows installed with sash weights in-` 
stead of spring balances require additional 
width for weight pockets. 

Locate the openings by measuring to the 
centers and place the trimmers accordingly. 
The trimming headers must abut regular 
studs on both sides of the openings, and 
excessive spans can sometimes be reduced 
by shifting a door or window a few inches 
to one side. Indicate plainly on the top of 
the plate with arrows (called "truth" or 
“witness” marks) which studs the trimming 
headers go between. 

The dimensions of headers must conform 
to local building laws. Two two-by-fours 
spiked together and placed on edge are 
usually satisfactory for openings 4' or less 
in width. Cut a single two-by-four lower 
trimming header for each window. Stack 
the three headers in place on the plate, 
as in Fig. 3, and mark on their inner edges 
the positions of the side trimmers and the 
short studs known to carpenters as "crip- 
ples.” How the pieces are marked is shown 
in Fig. 4. 

If a few studs are to be cut, use the 
pattern method. Lay several two-by-fours 
on saw horses and square the ends; then 
cut one to length, tack a block against one 
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Marking studs on a plate shimmed to clear bolts. 
The 16” tongue of the square gauges stud spacing. 


end, and use it as a stop against the cut 
ends for marking the lengths. 

The miter-box method is better for cut- 
ting a considerable number of studs. ‘Nail 
a piece of 1” by 6" stock to each edge of 
a 2" by 6" (or a two-by-four widened with 
an edge shim for clearance) and make a 
square cut through the sidepieces, as in 
Fig. 5. Measure the length of the stud on 
the side at your left, nail down a stop block, 
and add an aligning block on the edge. 

If the ends of the stock are not square, 
locate the miter box near the center on an 
18' piece, nail an aligning block near the 
right end, and then lay in a piece for a 
stud, square its end, and slide it to the 
left for cutting length. Fewer cuts are 
required when studs are sawed from 16’ 
lengths rather than 8’ pieces. 

The same miter box, with the stop block 
relocated, is used for cutting cripples, the 
lengths of which depend on various factors. 
Nail them to the upper headers with four 
4-d. nails in each cripple. 

To nail studs, lay the plates near the 
center of the floor with their marked edges 
up and place the upper headers. Be careful 
not to turn them end for end, a mistake 
that causes confusion. Lay studs between 
the sill and plates, choosing the straightest 


Cutting studs to length in a miter box. A stop 
block near the end sets the length automatically. 


to frame the openings. Take up 20-d. nails 
with the points toward the wrist and start 
them with single blows, two nails to a stud, 
in one length of plate. 

Lay each plate full length on the floor, 
if possible. If one end must lie on a sill, 
prop the other to correspond. The fingers 
can then be slipped under the edge to even 
it with a stud while nailing. 

There are several good ways to build 
corner posts. That shown in Fig. 2 is a 
“California corner’ and consists of three 
studs with a solid inside corner and an out- 
side corner stud. Nail with 20-d. and 16-d. 
commons, as shown, spacing the nails 16” 
to 18” apart, and nail the corner to the 
plate to raise with the studs. 

When trimming headers have two or more 
cripples, they can be nailed to the plate and 
then to the framing studs without measur- 
ing down from the plate. But if carelessly 
assembled, a header may be out of level 
when the wall is raised. 

Obviously walls must be raised as nailed 
and in such an order that the plates will 
slip into place between plates already raised. 
If a plate is to project beyond one on a 
standing wall frarhe, that frame will have 
to be racked out of plumb temporarily to 
let it pass. 
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WIRE SOLDER 


Wire solder wrapped around the 
finger and adjusted as required 
will give your ring size. Such 
a guide is particularly helpful 
if another person picks the ring. 


Earrings often have an annoying habit of becoming 
separated and jumbled together with the rest of the 
items in a jewel box. A narrow strip of wood placed 
across the end of the box provides a convenient spot 
to hang each pair so that they will remain together. 
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Weights placed in pockets at the 
corners of a scarf or runner on 
top of furniture near a window 
or door will keep the ends from 
blowing up and becoming untidy. 


| PINS 
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Candles in ordinary holders have 
a tendency to sag in hot weather. 
Made from "5" welding rod, the 
holder above prevents this. Pins 
in the upright support the candle. 


LIGHT 
STRAP IRON 


WOOD 
SCREWS 


Sa 


Braces of light strap iron on a push broom lessen 
the chance that the handle will break off at 
the juncture. They also will make the broom more 
rigid. Drill and bend the braces as required and 
fasten them with a bolt and screws as indicated. 


An old typewriter-eraser brush, trimmed down with 
scissors until it is much stiffer, makes a good 
—— applicator. The brush is especially 
useful for spreading polish of different colors, 
without smearing, on summertime two-tone shoes. 
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When linoleum curls up at the edge, apply glue to 
the underside, and then tack it down with a wood 
strip, spacing the brads about 6" apart. When the 
glue has dried, pull up the stick and remove the 
brads with pliers. The holes will not be noticed. 


APRON 


GROOVE LEG 


FLY TAPE 


Crawling insects such as ants sometimes come to 
a garbage can looking for a handout. They will be 
forced to look elsewhere, however, if you place 
your can on the stand above, for the fly tape will 
stop them. Its stickiness will last a long time. 


A mailing tube with a screw cap 
provides a convenient means of 
storing checkers so they won't 
become lost. If you wish, the 
tube can be painted and labeled. 


Plywood cemented to the inside 
of a bread-box 
as a handy cutting board. You 
also may find it convenient to and 
store the knife inside the box. 
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TACK IN BOTTOM 
OF EACH LEG 
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When painting a chair, table, or similar piece of 
furniture, you can do a more satisfactory job by 
driving a large tack part way into the bottom of 
each leq. You then can paint to the bottom of each 
leg. If the paint runs a bit, it won't do any harm. 


Attached midway between the top 
and bottom of a window, a second 
shade affords privacy when drawn 
at the same time allows light 
to enter through the top panes, 
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CARVING WOODEN HORSES from scraps of 2” yel- 
low pine is the spare-time hobby of Donald R. Nelson, 
of Hastings, Neb. The horses are about 10” long, and 
all are fitted with ornamental trappings. Riders are in 
the Western tradition, some with guns and guitars on 
slings. For trimmings, Nelson uses pieces of aluminum, 
kid gloves, horsehair, thread, wire, and pins. His tools 
for the most part are a jackknife, pliers, and a file. 


BOARDS ARE SAWED from logs 6” in di- 
ameter in a working model of a full-size 
sawmill built by the Philadelphia office of 
the U.S. Forest Service for demonstration 
purposes. Metal dogs no larger than a little 
finger grip the wood firmly as slabs and 
boards are sawed. They are exact models of 
huge arms used on the West Coast for hold- 
ing and turning giant logs. The little saw- 
mill is operated by a 1-hp. electric motor 
and saws accurately to any desired size for 
showing young foresters certain phases of 
“sawing for grade.” 
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THIS MODEL TELESCOPE was made from 


bits of wood and scraps of brass to conform 


to the design of a large reflecting telescope. 
It has a 6” long tube assembly but no lenses, 
mirror cell, cap, setting circles, and a finder 
telescope. The model will revolve on both 
its polar and declination axes. Brass fittings 
that include 34” of 3/32" brass rod repre- 
senting the finder help to give it an 
authentic look. Frank W. Dresser, of Phila- 
delphia, was the modelmaker. 


PLASTIC FOR A WAGON is unusual, but 
Donald R. Doremus, of East Rutherford, 
N. J., used it almost exclusively for this one 
that seats two children. Running gear and 
tongue are of clear plastic, and the body of 
gray plastic. 


IHREE-WAY KNIFE 


By WILL THOMAS 


qw teeth on one edge of this knife blade 
remove fish scales quickly, the cutting 
edge is keen and curved, and the hooked end 
is excellent for slitting skin and taking out 
fishhooks. The knife itself is made from a 
length of used power-hacksaw blade, and 
the handle from two pieces of plastic or 
hardwood. 

Select a blade that is hardened through- 
out, if possible, and grind on a coarse wheel 
(Fig. 1) to the shape shown in the drawing. 
Then grind the side rake off the teeth, as in 
Fig. 2, and shape the edge roughly. Next, 
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grind the hook on the point. This can be 
done with a wheel mounted in the drill press, 
as shown in Fig. 3, or with a small hand 
grinder. Dip the blade in water frequently 
to prevent overheating during grinding. 
Wrap the blade part and heat the tang 
red and let it cool in air to anneal for drill- 
ing. If a soft-back blade is used, this will not 
be necessary, but the cutting edge of the 
blade will have to be hardened after the 


drilling. 
Assemble the handle and blade (Fig. 4), 
drill, countersink, and rivet. Shape the 


handle on sanding disks and polish on a buff- 
ing wheel. Then sharpen the cutting edge. 
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OILSTONE CHUCK. Holding a small tri- 
angular oilstone, this chuck makes it easy to 
use such a stone without cramping the fin- 
gers. It also saves waste by permitting the 
use of short ends of stones that ordinarily 
would be thrown away. 

The handle is 7/16" aluminum rod, ma- 
chined to shape, knurled, and threaded, as 
shown. It is next drilled all the way through 
with a 5/16" drill so the sharpening stone 


TAPS START SQUARE with the surface of 
the work when pushed through a guide like 
the one shown below. The base of the de- 
vice is made up from a steel disk bored to 
receive bushings. These are drilled an easy 
fit for various taps without undue play. 
Three cap screws in the base act as feet for 
accurate setting above chips, burrs, and 
irregular surfaces. 

The guide is clamped down or held by 
hand for the first few threads and then re- 
moved. Flats on the bushings assist removal 
in case of binding.—C. W. Woopson. 
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wil slide through easily. Three evenly 
spaced 1/16" slots are then cut carefully in 
the threaded end with a small hacksaw to 
provide clamping action in the chuck. 

Turn the closer from aluminum and knurl 
it. Drill through with a 5/16" drill, counter- 
bore the portion to be tapped with a 25/64" 
drill having a 60-deg. point, and open up the 
back with a 7/16" drill. Tap the closer 
7/16”-20.—FRANK McCarty. 


NUT MANDREL. One problem that some- 
times arises when nuts are made up from bar 
stock is that the threads may not be accu- 
rately true with the face. While such in- 
accuracy is frequently unimportant, it is not 
desirable in applications where the nut is 


highly stressed, or where appearance is a 
factor. A simple nut mandrel, shown in the 
photo above, permits taking a light facing 
cut to true up the nut. Such mandrels are 
made of 4" lengths of %” machine steel, cen- 
terdrilled, flattened on one end for the lathe 
dog, and threaded for a length of 4%”. Each 
should be stamped with the size of thread 
it bears.—C. W. W. 
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TURNING BRASS. A favorite of model- 
makers, instrument makers, and other fine 
craftsmen, brass requires lathe tools ground, 
as in Fig. 1, to have no rake, or even a slight 
negative rake. The special modelmaker's 
tools shown above, which will do several 
tricky jobs not easy with regular tools, should 
all be ground to zero top rake, and like 
other brass-turning tools should be set at 
exact center height. 

Figure 2 shows a cutter for forming hand- 
wheels, gauges, and other work with a re- 
cessed face. Time is saved by shaping both 
ends of several pieces of stock with this, 


and then changing to the cutting-off tool. 
A cutting-off tool that can also be used for 
plain turning is shown in Fig. 3. The trick 
in cutting off is to start a chip and stay 
with it until the cut is completed. 

A fillet to the left and a shoulder at the 
opposite side can be obtained with a cutter 
like that in Fig. 4. Reversing the design will 
make a right-hand tool. Fine grooves to rep- 
resent a joint, gasket connection, ribs, or 
flanges can be turned with the tool in Fig. 5. 
The cutter in Fig. 6 works close to the chuck 
without danger. A box for cutters is shown 
in Fig. 7.—HERBERT PFISTER. 


DRILL-PRESS SAFETY prohibits holding the — — |. m 
à work by hand, since injury to the fingers is a | 
-— E a real possibility if the drill grabs. Designed 
: bs for small flat parts that don't fit handily in 

a drill-press vise, the clamp at the left is 
made from two pieces of cold-rolled flat 
| stock. Two hollow-head 
' r m M screws at the end are 
Am RC Sm. I^ adjusted to fit the work, 
: — P. and then the thumb- 
eno ^ screw, which threads 

Yee 9 7" . jinto the small top plate 
S NUUS * 7.3 but simply bears against 
* i the long lower one, is 
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Cylinder, Piston, and Connecting Rod 


FOR YOUR HIGH-SPEED GAS ENGINE 


PART II 
By J. C. MAGEE 


ESIGNED for assembly without gas- 
kets, this little engine has few intrin- 
sically critical dimensions, though it does 
call for painstaking work to produce gastight 
fits between mating parts. But if the cylin- 
der is bored a thousandth or so oversize, 
it is only necessary to make corrections in 
. the piston and ring so clearance and fit are 
not changed (see P.S.M., June '46, p. 146). 
Care must be taken, however, to get a 
good radius of not less than 1/16" at 
the base of the spark-plug boss to avoid 
weakening the cylinder head. Also, 
since the outside diameter affects the 
cylinder-wall thickness, this should not 
be less than 1 3/32" at any point, nor 
should any fin groove be deeper than 
A" for the same reason. 

Parting in of the fins is done with a 
well-sharpened parting tool .071” wide. 
In spacing the fins, the lathe compound 
is set exactly parallel to the ways. The 
parting tool is next set so it just touches 
the cylinder face, the lathe carriage 
locked, and the compound-rest collar set 
at zero. Then the tool is backed off with 
the cross feed and advanced .101” with 
the compound feed for cutting the first 
groove. This leaves the fin .030" wide. 
Repeat for each groove. 
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For proper depth, the tool is set just 
touching the 1%” diameter of the work, the 
cross-feed collar set at zero, the tool ad- 
vanced .250", and a stop clamped to the 
cross-feed slide. Plenty of cutting fluid 
should always be used when parting. 

Note that the depth of the cylinder bore 
is measured from the lower face of the 
flange. Set the tool so it just touches the 
flange and lock the carriage stop with a 
2.000” spacer intervening to get proper 
depth. 

Use a good layout fluid and mark off the 
exhaust and by-pass ports and the by-pass 


ROAD TEST in an experimental 
racing-car chassis. The engine 
shown, an earlier one built by 
Mr. Magee, only turned up to a 
free speed of 8,000 r.p.m. but 
pushed the car at 65 m.p.h. The - 


engine described in the accom- 
panying article has run free at 
13,500 r.p.m., and Mr. Magee 
believes it will drive a racing 
car at better than 85 m.p.h. 
The new engine has a 20 per- 
cent greater piston area. 


WORK SHEET NUMBER FOUR 


FOUR EXHAUST 
PORTS He, WIDE 


«^ THREE BY-PASS 
48 64 PORTS 5a. WIDE 


SECTION A-A 


PART 12, CYLINDER 


1. Face the stock to 2 21/64” in length and 
rough-turn it to 1 21/32” in diameter. 


2. Drill a V4" hole straight through in the lathe, 
and drill a 7%” hole 21$" deep, measured from the 
point of the drill. 


3. Turn the work around and chuck with 134” 
extending from the jaws. Bore the 14” hole to .330” 
and tap with a 34%-24 tap for the spark plug. Turn 
a $$" diameter spark-plug boss %” long, using a 
tool with a 1/16" radius. 


4, Turn the fin section to 15$" diameter, and part 
in the fins to a depth of 14". 


5. Rechuck carefully on the fins so the piece will 
run true, and turn the 1 1/16" length between the 
last fin and the flange down to 1 3/32" diameter. 
Turn the flange to 15$" diameter and turn the 114” 
diameter shoulder L$^ long. The flange should be 


slot An index plate or a 180-tooth gear 
mounted behind the chuck will determine 
the degrees (see P.S.M., Oct. 44, p. 185). 
The center of the by-pass slot is on a line 
with that of the middle by-pass port. Use 
a height gauge if available or a surface 
gauge to determine the port heights. Scribe 
the slot arc as a radius from the center of 
a plug put temporarily in the cylinder, or 
else scribe with a pointed tool while the 
cylinder is still chucked in the lathe. 

So long as each group of ports is properly 
located in respect to the other, the width of 
the ports is not critical. The total of the 
three by-pass ports should not exceed, how- 
ever, the %” width of the by-pass chamber. 


E GROOVES 
On 


SILVER-SOLDER 
CHAMBER TO 
CYLINDER 


5/64” thick after turning at this stage of the work, 


6. Bore the cylinder to 31/32” in diameter for a 


depth of 2” from the flange. 


7. Lay out the exhaust and by-pass ports and 


the 5$" slot in the flange. Drill and file to size. 


8. Remove all burrs and sharp edges. 


PART 13, BY-PASS CHAMBER 


1. Form sheet stock over a forming block and file 


or machine to fit the cylinder snugly. The outer 


radius should be 1/16" less than that of the flange 


when fitted. Use only steel for the chamber. 


PART 14, BRAZING ASSEMBLY 


1. Assemble part 13 on part 12 so it will cover 
the three by-pass ports and the flange slot. Silver- 
solder carefully around the edges, using just enough 
solder to make the chamber airtight. 


Locate the ports from the cylinder flange 
so they will be in proper position when 
assembled. This can be done by supporting 
the flange on two blocks of known height, 
say 4”, set up on a surface plate and adding 
k” to the desired dimensions. A surface 
gauge may be used if no other more accu- 
rate lay-out device is available. 

The 1.0983" diameter of the cylinder fits 
the 1.094” bore of the crankcase (part 1), 
and clearance up to .001” may be allowed. 
A snug fit is insurance against leakage; The 
.004” clearance in the fit of the flange in 
the crankcase is not critical. 

In boring the cylinder, it is well to exam- 
ine the first few cuts to see that the tool 
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$e 4, DEEP 


PART 15, CYLINDER (FINISH TURN) 


1. Chuck the assembled cylinder carefully and 
lightly on the fins so it runs true. 


2. Turn the 1.093” diameter and face the flange 
to 1.062” from the top of the exhaust ports. Turn 
the flange to 1.590” diameter and face the cylinder 
end to leave the 7/64” shoulder. 


3. Bore the cylinder to a fine, smooth finish, al- 
lowing .0003” to .0005” for lapping. Locate the 
2.000” depth from the lower face of the flange. Use 
a 1/32" radius boring tool. Turn the 30-deg. 
chamfer. 


4. Lay out and drill the four flange holes. 

5. Mill or file the two flats to the 13$" dimension. 

6. File out the flange slot nearly flush with the 
1.093” diameter, taking care not to mark or score 
this diameter or the cylinder seat. 


7. Remove all burrs and sharp edges, including 


D] 
ue 


After turning operations have been completed 
and the cylinder finish-bored, the bore is lapped 
to 1.000" diameter and a smooth finish. Here a 
lap is chucked in the lathe and revolved slowly. 


those on the ports in the cylinder, before lapping. 
8. Lap the bore to size. 


9. Clean thoroughly to remove all traces of 
lapping compound. 


To face the flange, set a 
sharp-nosed tool touching 
the tóp edge of one port, 
lock the carriage stop, 
and use a 1.062" spacer. 


For boring accurately to 
depth, set the tool so it 
just touches the bottom 
of the flange. Set and 
lock the carriage stop with 
a 2.000" spacer between. 


The two flange flats are 
milled or filed. They can 
be laid out by assembling 
the cylinder and crankcase 
with screws and scribing 
the crankcase width. 


is properly sharpened and set to produce 
a fine, smooth finish. The easiest way to 
get the correct bore is to turn down a piece 
of scrap stock to .9995", which allows for 
lapping to 1.000”, and use it as a plug 
gauge to check when boring. Be sure to 
use the 2.000” spacer with the carriage stop 
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so the bore won't go too deep. Take care 
after finish-boring so as not to distort the 
cylinder in clamping or other operations. 
Use a lead lap or one made of brass and 
solder. Chuck a length of 1" diameter brass 
in the lathe and turn it down to 31/32" for 


about 2%” from the end. [Turn the page.] 


! MILL TO “ga OOS CLEARANCE 7 
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PART 16, PISTON 


1. Chuck the stock with 13$" extending from 
the jaws. Rough-turn to 1 1/32” diameter. 


2. Face the end, rough-drill and bore the 11/16” 
diameter 15/16” deep. Bore the 15/16” diameter 
to a depth of 15/32”. 


3. Part in the .094” ring groove, and part off the 
piece 1 3/32" long. 


4. Rechuck lightly. Face to a length of 1.062". 


5. Set up on an angle plate, and drill and bore the 
.250" piston-pin hole. 


6. Lay out the exhaust chamfer and the by-pass 
radius, and machine and file them. 


7. End-mill inside the piston. 


8. Lay out two 3/16" by %” slots. Drill and 
file. 

9. Mount the piston on a stub arbor that isa 
snug fit for the 11/16" and 15/16" diameters, and 
turn the .997" diameter to size. 


10. Remove all burrs and sharp edges. 


POLISH ON FINE 
EMERY CLOTH TO i 


PRESS FIT 
IN BOTH ENDS 


| | , ROUND BOTH ENDS 
LOOO TO APPROX, vo RAL 
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PART 17, PISTON RING 


1. Chuck, bore to .935”, turn to 1.055”, and part 
off. Make several extra rings. 


2. Grind to a width of .094”, 
3. Mill or saw the .040" slot. 


ig 


4. Mount on the piston-ring arbor shown on page 
181 and turn the outside to 1.000” diameter. 


5. Polish the sides to fit the ring groove in part 
16, remove burrs, and check for .005” clearance 
with the ring in the cylinder. File if the clearance 
is insufficient. 

PART 18, PISTON PIN 


1. Chuck the stock, drill the No. 24 hole, and 
turn and polish to a diameter of .250". 


2. Bore a .187” diameter 3/32” deep in each end. 
PART 19, PISTON-PIN CAPS 
1. Turn and part off. 
PART 20, PISTON-PIN ASSEMBLY 
]. Press the caps into the ends of the piston pin 


and file or turn 15" radiuses on the ends. The over- 
all length must not exceed 31/32". 


A 5/16" end mill ground 
into a radius cutter is 
used for end-milling the 
by-pass radius (left). 


Finish-turning is done 
with the piston pressed 
on a stub arbor turned 
to fit its two bores. 


Rings may be parted off 
close to size (left) and 
polished on fine emery. 


At right, using a feeler 
gauge to check the ring 
for .005” end clearance 
in the cylinder. 
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WORK SHEET NUMBER SEVEN 


TAP 4-40 IN 
BEARING CAP ONLY 


PART 21, CONNECTING ROD 


1. Cut two pieces of stock, one 2%” long and 
the other 5/16” long. Machine the ends square, 
tin them, and sweat the two pieces together. 

2. Lay out, as shown in the drawing. 

3. Drill two No. 44 holes 54” deep in the end. 

4. Saw and file the outside contour to size. Holes 
for the radiuses may be drilled if similar stock is 
clamped on the side where needed. 


5. Prick-punch both parts so they will always be 
assembled in the same position. 


6. Unsolder the parts and clean the tinned sur- 
faces off with fine emery. 


7. Tap the bearing-cap holes with a 4-40 tap. 


8. Drill and counterbore the No. 32 holes in the 
connecting rod, as shown. 


No. 30 DRILL 
60 CTSK 32 os Do s 


|| bE No.30 DRILL 
jai No.28 DRILL 
|} =| [No.22 DRILL 
|| No.17 DRILL 
|| No.2 DRILL 
CL UM 
d Ge 


ox), DEEP TWO OIL 

^a T, HOLES,No.53 
DRILL 

LOWER END OF 

CONNECTING ROD 


9. Assemble the cap and rod with two 4-40 socket- 
head cap screws 7/32” long, mount on the faceplate, 
and bore the .375" and .250" diameter holes. 


10. Mount the crank end on a short arbor, face 
the boss to .370" thickness, and chamfer the %” 
shoulder. Then íace carefully with light cuts to the 
7/32" thickness halfway up the rod. 

11. Mount the piston end on a stub arbor, face 
and chamíer both sides also to a 7/32" thickness, 
and face the remainder of the rod. 

12. Lay out and drill six holes to lighten. 

13. End-mill the H-section, leaving a 3/32" web. 


14. Lay out and drill the three oil holes in the 
connecting rod and the oil hole in the cap. 


15. Cut oil grooves in the rod and cap. 


16. Remove all burrs and sharp edges. 


Facing the boss and connecting-rod thickness in 
the lathe (left). One end of the rod is mounted 
on an arbor and then the other. At right, the 
H-section web is end-milled to size. 


Remove it and apply a film of solder to the 
turned portion while rotating it slowly over 
a gas flame, using just enough heat to make 
the solder stick without running to one side. 
When an even film of solder is obtained, 
rechuck the bar, turn the soldered portion 
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Oil grooves can be cut in the bearing cap with a 
hand grinder and small cutter, as at left above. 
Lay out and prick-punch for the two oil holes and 
clamp the rod at 18 deg. for drilling them. 


down to .999", and face off the end so the 
lap will reach to the far end of the cylinder. 
Then on the lapping surface apply a fine, 
even coat of No. 400 flour emery and light 
oil. Lap by running the lathe at slow speed 
and sliding the cylinder back and forth. 


It is not necessary to bring the bore to 
exactly 1.000”, for the piston and ring can 
be turned to correspond, but a true, smooth 
surface is important. If the lap wears down 
before the job has been completed, it can 
be resoldered and re-turned. All the com- 
pound must be removed by repeated wash- 
ings when the work is finished. 

Cut the piston-ring groove in the piston 
with a sharp parting tool .094” wide. Feed 
the cross slide in .0485” after touching the 
outside diameter with the tool and setting 
the graduated collar at zero. The corners 
must be sharp, sides straight and smooth. 

Bore the piston-pin hole with the piston 
clamped to an accurately square angle plate, 
which in turn is clamped to the lathe face- 
plate with its inside face .625” from the 
center of the spindle. Check the setting 
with scrap stock, boring a .250” hole and 
setting the cross-feed collar at zero after 
the last sizing cut. A .250” dowel pin is 
a good gauge. 

Extend a .250” dowel pin through the 
piston-pin hole and locate from it to lay out 
the exhaust chamfer and by-pass radius on 
the piston head. Then stand the piston on 
its head and mark off the %” depth. In end- 
milling inside the piston to lighten it, be 
careful not to cut closer than 1/32” from 
the piston-pin holes, leaving the bosses there 
to support the pin. Locate the slots from 
the holes so they will be centered. 

The stub arbor on which the piston is 
finish-turned must be a snug fit for the 
15/16” diameter, and must have a shoulder 
to hold the piston square. Turn the piston 


LIST OF MATERIALS 


MA — Description Size 


| 12 Machine steel 
13 Sheet steel 
16 Dural 
| 17 Gray cast iron 
18 Drill rod 5/16" dia. byl 14" 
19 Dural 1,” dia. by 114” 
| 21 Phosphor bronze 34” by 34” by 234” 


134" dia. by 312" 
030” by 12" sq. 
114" dia. by 3" 
114" dia, by 3” 
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48O DIA. COUNTERBORE (PRILL ROD) = 


to a smooth finish that fits the cylinder with 
a clearance of .003”. 

If a grinder is not available, the piston 
rings can be parted off close to size and 
polished down to .094” with fine emery 
cloth laid on a flat surface. 

Sweating the two parts of the connecting 
rod together helps in aligning the two screw 
holes, which must be laid out accurately 
and drilled square with each other and with 
the sides of the block. Keep matching sur- 
faces flat and square when polishing off the 
tin after unsoldering. Counterboring re- 
quires care and a very fine feed because 
the cut starts on a sloping surface. The 
counterbore shown below should be tried 
first on scrap stock. 

A flat auxiliary plate may be needed 
under the rod for support over the faceplate 
when the holes are bored in the crank and 
piston ends. If toolmaker’s blocks are avail- 
able, they help in obtaining the 1.875” 
dimension between centers. However, an 
error up to .005” should not cause trouble. 
Bore the crank-end hole accurately; the 
other a free but not loose fit on the piston 
pin. A little oil in the bores when they are 
mounted on the arbor will prevent scoring. 

When the piston and rod are assembled 
with the piston pin, the distance from the 
center of the crank-end hole to the extreme 
top of the piston should be 2.309" to 2.312”. 
If it is less, hope for the best or make a new 
part. Should it be greater, take a cut off the 
top of the piston and correct the exhaust 
chamfer and by-pass depths to maintain 
proper port action. 


*|*e&[- CLOSING 


Fa RING 


WASHER T 
CHAMFER 
PISTON-RING ARBOR 


NOTE: PLACE PISTON RING ON .O80 SHOULDER, HOLD SHUT WITH CLOSING 
RING, CLAMP WITH WASHER AND NUT. REMOVE CLOSING RING AND 
TURN PISTON RING TO SIZE 


PILOT 
.H6 DIA. 


$, DIA 


F DIA. RELIEF 
\ 


NOTE: HARDEN AND DRAW CUTTING END ONLY. TRY CUTTER IN SCRAP 
STOCK TO CHECK SIZE AND ACTION. THE Sia LONG UNDERCUT IS 
TO CLEAR 3a DIA. TOP BOSS OF CONNECTING ROD 
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Photographer and pilot must work as 
a team to obtain successful photos. 


By CHARLES SMITH 


HILE shooting pictures from a 

plane, you can forget some of the 

factors that must be kept constantly 
in mind in ordinary photography. For in- 
stance, focus. In the air, you set your cam- 
era at infinity—and leave it there. If you 
£go so close that your subject is not in focus, 
you re flying too low, brother! 

Neither do you have the problem of ar- 
ranging lights for the best effect. You just 
fly around the subject until you find what 
you want. Exposures remain rather con- 
stant, too, for on a single trip light condi- 
tions seldom have time to change much. 

Everything cgnsidered, successful aerial 
photography depends to a large extent on 
whether you and your pilot select the right 
angle and put the plane there. I have often 
observed how frequently two aerial pho- 
tographers, operating several years apart, 
will shoot a building from the same angle 
and come back with almost identical nega- 
tives. For that reason, it is a good idea to 
try for an unusual angle along with the 
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Hitch Your 


standard views that every other photogra- 
pher may bring back. 

Other points to remember: emphasize 
cross lighting to show structural details, 
shoot straight down on the subject to show 
the ground layout, and overprint surround- 
ing objects to make the subject stand out 
strongly. 

Photographs can be taken from practically 
any plane. My preference is a high-wing 
ship, particularly when I am working with- 
out a pilot, for it does not have to be banked 
steeply to keep from shooting the wing. 
However, with a competent pilot I have had 
cood results from the rear cockpit of a 
Fairchild 19 Primary Trainer. Some aerial 
photographers seem to like planes modeled 
along the lines of the Culver Cadet, but you 
bave to bank rather steeply and it is not 
easy to shoot in this position with the plane 
throttled back. 

Photographs can be made from any hole 
large enough to poke out the lens and view 
finder. From a small opening, however, the 
plane must be put in exactly the right posi- 
tion, for you have no room to swing the 


camera around to find the subject. The 
more room, therefore, the better. 

With the Cub Trainer you can open the 
door and grab a shot ahead of the strut and 
then another after the strut passes over the 
subject. With such side-by-side coupes as 
the Taylorcraft or Aeronca, I have fre- 
quently removed the window and carried 
along a piece of plastic in case it should be- 
come too cold. Some other planes have 
windows that pull down fully, allowing suff- 
cient camera room. 

Generally speaking, unless you have a 
long distance to travel, a slow ship is best. 
Fast planes just increase the speed with 
which your subject goes past the view 
finder, lessening the possibility of sharp neg- 
atives. You also have less time to compose 
your shots. 

Photographers sometimes tell dramatic 
tales of hanging out of a plane to shoot pic- 
tures, but such a practice is almost never 
necessary. In the first place, the slip stream 
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Camera to a Plane 


will cause the camera to vibrate and move 
enough to blur almost every shot. In the 
second place, the slip stream may tear the 
bellows if your camera has one. 

Try to work with a pilot who is interested 
in what you are doing and talk it over with 
him before you take off. Most experienced 
pilots have flown photographers on several 
occasions. 

If you travel on a commercial air liner, 
do not overlook the possibilities of pictures. 
Take your camera along and try to get a 
seat well in front of the wing or behind it. 
If you are in doubt about the best spot, the 
stewardess probably will help you. 

The kind of camera you use in aerial pho- 
tography is not particularly important, 
though of course a long-focus lens is a help. 
It’s a good plan to use a minimum shutter 
speed of 1/100 sec. and higher speeds 
whenever you can. I try to shoot at 1/400 
sec. or faster, but I get good results at 
1/200 sec. when conditions make it neces- 
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sary. Close the aperture down 
stops as you can. 

Panchromatic film is essential to good air 
views, for green grass and trees will show 
little detail on an ortho film. For low-alti- 
tude work, filters will give your negatives a 
little extra snap, but the days that are dull 
enough to need this extra sparkle will also 
be dull enough to require the speed you 
must sacrifice for the filters. Aerial haze 
generally begins at about 100’ but it is not 
usually serious at low altitudes. 

Vibration of the camera is perhaps the 
greatest single cause of failure in aerial 
photography. Vibrations are imparted to 
the entire plane by the engine. Although 
slight, these are so fast that no shutter speed 
will overcome them. In shooting a picture, 
the trick is to keep the upper part of your 
body and the camera from touching the 
plane. This allows the lower part of the 
body to absorb vibration before it gets to 
the camera. You will soon learn to hold 
steady without bracing yourself. 

Should the air be bumpy, you can ask 
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This dredge was snapped from 800' with a 135-mm. 
lens and a Contax camera at 1/500 sec. and f 5/6. 


your pilot to throttle down after he gets the 
plane in the position you want it. And it 
will help if he pulls the nose up a little to 
lose forward speed. He will have to be the 
judge of how close he wants to approach 
a stall. That probably will depend on how 
high he is. 

Because of the large number of exposures 
that you can make in a short time, a 35-mm. 
camera is fine for aerial photography. Roll- 
film cameras of all kinds also are handy. 
Film packs are more satisfactory than 
holders when cut film is used, for the film 
is much easier to change. You will quickly 
find out what I mean if you are alone in a 
plane on a rough day trying to handle the 
plane with one hand and change holders 
with the other. 

A precaution that I strongly recommend 
is to fasten your camera securely to the 
plane with a cord or strap. If the camera 
should be unexpectedly caught in the slip 
stream, you might otherwise lose it. 

Darkroom work for aerial photography 
is not difficult. I aim for a little more than 
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normal contrast, but some photographers 
want it slightly less than normal. This is 
chiefly a matter of taste, but in some cases 
the purpose for which the photographs 
are intended may have a bearing. Addi- 
tional contrast usually will make your 
photographs more catchy to the eye, but 
this will result in the loss of detail in the 
extremes of dark and light areas. 

In aerial as in other types of photography 
ycu will be wise to set up some standards 
for yourself right at the beginning, and to 
destroy those negatives and prints that do 
not come up to par. There always will be 
times when the plane hits a bump at the 
same instant you squeeze the shutter, blur- 
ring the entire negative, 
but these occasions will 
get farther and farther 
apart as you keep click- 
ing away. 

During the war, the 
value of aerial photo- 
graphs was obvious. 
There are many peace- 
time uses for air views, 
too, and you will find 
that many individuals 
and business concerns 
will be glad to buy the 
photos you can provide. 
Real-estate dealers use 
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them to show clients their prospective homes 
in relation to the surrounding neighborhood. 
Municipalities find them useful in city plan- 
ning. Educational institutions and indus- 
tries employ them for advertising purposes. 
Almost any householder would like an air 
view of his home. 

No matter where you live, there still are 
a lot of good pictures in the air, just wait- 
ing for someone to take them. Besides build- 
ing up a pleasing file of pictures, you will 
see, from your magic carpet, scenes of 
almost breathtaking beauty. 

So, if you are a photographer and like 
to fly, you can do both and have a lot of 
fun—as well as make it pav. 
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Cross lighting ge- 
veals the structural 
details of the build- 
ing above. Such a 
photo is often useful 
to an architect. 
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Industrial plants with 

smoking chimneys 
| make dramatic sub- 
| jects for aerial pic- 
tures. They always 
are in demand. 
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A TILTING STAND for a slide projector is a 
great help in centering the image on the 
screen. One can be made, as shown above, 
from 1/16” sheet steel or brass, After 
cutting out the base and tilting tray or table, 
bend them to shape with a mallet over 
hardwood blocks Drill and tap the indi- 


PLASTIC KNOB 


cated holes, and file square part of the head 
of a 4” machine screw to fit a matching 
hole in one side of the table.- Also tap the 
brass insert in a radio knob for the machine 
screw. Assemble as shown, and screw or 
otherwise fasten the projector to the tilting 


table.—-KaAnr HALLER. 


ENAMEL MARKINGS that have flaked off a ther- 


mometer can be restored by coating with the acidproof 
black paint sold in photo stores. After a minute or so, 
wipe with a cloth dampened with turpentine. Paint 
will remain in the markings.-WiLL Tuomas. 


TWO-FRAME LENGTHS of 35-mm. film, held flat in 
this glassless negative holder, can be handled without 
difficulty in your enlarger. The deep notch in the 
upper piece lets you hold the negative securely in 
place while the holder is assembled. Scrap 16-gauge 
aluminum, carefully filed to size, serves as material. 
The locating pins are 3/32” rivets, upset just enough 
to stay in place. Swivel pins act as clamps.—J. M. K. 
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CELLULOSE TAPE placed 
across the  shutter-lever 
slot in a box camera, as 
above, will prevent the 
shutter from being tripped 
accidentally and spoiling 
film. When the camera is 
to be used, remove the 
tape. After the picture 
has been taken, replace 
the tape to prevent fur- 
ther shutter action. Tape 
of the reusable type will 
be most convenient for this 
\ purpose.—]J. K., Jn. 


LIGHT WHERE YOU WANT IT and from 
the angle you want it often is a photo prob- 
lem. One solution is to adapt flexible goose- 
necks from desk lamps to the stands at hand. 
Since most goosenecks have a 3X" pipe 
thread at one end, they can be attached to 
the center rod of the stand with a tee and 
street elbow. This allows the outfit to be 


collapsed for portability. Flood or flash 


bulbs may be used in the brass socket of 
the gooseneck with any type of reflector that 
you may need.—IvAN GROSVENOR. 


AN ELECTROFLASH UNIT announced by 
the Wabash Corporation, Brooklyn, N. Y., 
produces 10,000 flashes with a single re- 
peating bulb. Operating from any 115-volt 
A.C, line, the 21-lb. unit consists of a power 
pack, flash gun, and a bulb having an ef- 
fective flash duration of 1/5,000 sec. This 
blue-white flash approximates daylight and 
has a Kelvin temperature value suitable for 
daylight color film. Within 7 sec. after each 
flash, the unit automatically recharges 
itself and is ready for use again. 


KINKED CABLE RELEASES may be saved 
with the repairs illustrated above. Wind 
friction tape over the kinked area (Fig. 1) 
and strengthen with black silk thread 
lashed over the tape, securing the start- 
ing end with the first turns of the thread 
(Fig. 2). Bind the final end with a separate 
loop of thread (Fig. 3). Finish the job with 
a coat of black wax shoe polish.—G. E. H. 
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LIGHT AND STURDY, a dural 
table-top tripod introduced by 
the Tikern Corporation, of New 
York City, is marketed under the 
trade name of “Ped-A-Still.” It 
weighs 6 oz. and stands 12%” high. 


LIGHT-TIGHT VENTS permit this 
daylight sheet-film tank to be 
emptied or filled in 32 sec. It can 
be used in bright light after being 
loaded in darkness or under a 
safelight. Price Industries Corp., 
of New York City, manufactures 


the tank. 
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Listen in on 
the hams with this 


RECKIVER 


By Clinton Clark 


T: phone reception and trans- 
mission have long been popular with 
radio hams because this channel is good for 
both long-distance and local communication. 
When the end of the war made it possible 
for communications authorities to turn on the 
green light, amateurs all over the world re- 
opened ten-meter transmitters, and lost little 
time in contacting old friends, far and near. 

If you tune in tonight, theres a good 
chance that you can pick up Algeria, Eng- 
land, or the Philippines. Yes—you can tune 
in tonight, for this receiver, reduced to bare 
essentials, will take very little of your time to 
build. It is intended to open the door of a 
fascinating spectrum to the beginner, and 
invites experimentation on other short-wave 
bands through the use of easily made, inter- 
changeable coils. 

First step in construction is the base 
which, in this case, is a X" by 7" by 7” pine 
board, sanded and coated with clear varnish. 
Details of the condenser-tube-coil assembly 
are not critical, but the layout illustrated in 
the photographs is suggested because it al- 
lows for short connections. Low-loss insula- 
tion and direct wiring are very important 
in all high-frequency circuits. 

The tube upright is a 22" by 4" strip of 
composition board. Bore a. 14" hole to take a 
five-prong ceramic tube socket, Another 
piece of composition board, 3" by 54”, is 
used as an upright for the coil-and-condenser 
assembly. In the center of this panel mount 
a midget 15-mmfd. tuning condenser. Bolt a 
1?" strip of bakelite or other low-loss material 
to the edge of the upright, and drill three 
holes for tip jacks. When fastened into 
place, these jacks form a socket for the coil 
ends and tap. 

Arrange the two uprights at a 90-deg. 
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Fewer than a dozen electrical parts went 
into this short-wave receiver. lt takes very . 
little space, although no special attempt 


was made to keep it compact. 


Skip-distance effects are very marked 
on the l0-meter band. Don't be sur- 
prised if your set pulls in stations 
5.000 miles away more readily than 
those only 500 miles from yov. 


angle to each other by screwing them to a 
square wooden subbase. This is later 
screwed to the larger base. Now make the 
short connections from the coil terminals to 
the condenser and tube socket. Attach the 
radio-frequency choke to the smaller square. 
The choke may be purchased, or hand 
wound on a %” dowel, If you prefer the lat- 
ter, drill a X" hole in the subbase to receive 
the dowel, and wind it with 100 turns of No. 
34 D.S.C. wire. 

For the front panel, a 7" square of compo- 
sition board is screwed to the base. Drill 
holes for the dial, switch, antenna binding 
post, and phone jacks. Make sure that the 
hole for the dial is aligned with the con- 
denser shaft. Since approximately S3" is al- 
lowed between the front panel and the con- 
denser subpanel, a coupling will probably be 
needed to connect the knob and the con- 
denser. The distance, plus a fiber or plastic 
coupling shaft, helps to prevent the intro- 
duction of hand capacitance. 


ANTENNA 


To make the coil, L1, wind 30 turns of 
No. 14 solid copper wire on a X" form. 
When the form is removed, you have a self- 
supporting, low-loss coil. Solder the coil 
ends into phone tips to fit the jacks used as 
sockets on the subpanel. The tap may be of 
flexible wire soldered approximately a quar- 
ter of the distance from the plate end of the 
coil. Phone tips and jacks make a good coil- 
mounting combination; a dozen or so tips 
cost but a few cents, and will enable you to 
make additional coils for trial on other 
bands. Some experimentation may be neces- 
sary to locate the best spot for the tap, be- 
cause of the individual characteristics of 
many high-frequency elements. 

A type 37 tube is used, requiring a 6-volt 
A.C. or D.C. filament supplv. If it is more 
convenient to operate the heater off a 25-volt 
supply, substitute a type 27 tube. 

When wiring is completed, apply the 
filament voltage, then turn on the switch in 
the plate circuit. Either a 90 or 135-volt B 


supply may be used, the higher voltage, of 
course, providing greater output. 

A loud, hissing noise, characteristic of all 
superregenerative receivers, should be heard 
in the earphones. As a station is tuned in, 
this hiss will be blocked out or recede into 
the background. 

A good high-frequency antenna is recom- 
mended for best results. It may be coupled 
into the circuit by placing two turns of stiff, 
insulated wire near the grid end of the tun- 
ing coil, as shown. Alternatively, a hairpin 
loop of wire from the antenna binding post 
may be inserted directly into the grid end 
of the coil. 

For convenience, the battery connections 
are grouped in a single terminal strip, illus- 
trated in the photograph at the upper left, 
but omitted from the diagram. 

Best reception on the ten-meter band can 
be expected during daylight hours. It is, 
however, subject to strong interference due 
to seasonal and atm | eric changes. 
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By GEORGE O. SMITH 


Yo MOST casual radio experimenters, con- 
4 densers are a bit like electric-light bulbs: 
either theyre good, or theyre bad, and 
it’s not hard to tell which. In a majority of 
cases this rule-of-thumb works out pretty 
well. An ohmmeter or a simple neon tester 
tells you all you need to know for a quick 
decision. 

One vital fact about a capacitor, how- 
ever, is neglected by these oversimplified 
tests—its capacity. This useful instrument 
fills the gap, and makes possible many re- 
finements in radio testing and construction. 
It does it by telling you the value of an 
unknown condenser. 

No provision is made for testing shorted 
condensers, as these may be readily checked 
with an ohmmeter. “Open” condensers 
show up, however, since they have only a 
small fraction of their rated capacity. 

The theory of the bridge is simple. Fig- 
ure 1, below, shows a basic form of Wheat- 
stone-bridge circuit, with all resistors equal. 
Current flowing through the members of 
the bridge divides equally, and no voltage 
difference exists across the meter. Lower- 
ing one resistance, say R1, produces the un- 
balanced condition illustrated in Fig. 2. 
The division across the lower pair remains 
the same, since these resistors are un- 
changed, but the altered proportions in the 
upper half cause a voltage increase at the 
junction. The meter reads the difference 
between the two junction voltages. If R2, 
the corresponding resistor in the lower pair, 
is reduced proportionately, the junction 
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Capacity Bridge for Testing 


 Celvers. 


UNKNOWN 
ze, 


voltage will again be equal, although not 
necessarily at half the input. 

Combining the lower divider into a single 
potentiometer makes possible a wide varia- 
tion in division ratios. That is the basis 
of the capacity bridge. Since, however, 
capacitors will not pass direct current, the 
batteries represented in Fig. 1 and 2 are 
replaced in Fig. 3 by an alternating-current 
source. Any A.C. voltmeter could, the- 
oretically, be used to complete the bridge, 
but in practice few would prove sensitive 
enough for the job. This is particularly 
true since voltage difference becomes ex- 
tremely small near the balance point. 
Therefore the meter is replaced by an am- 
plifier that drives the 6E5 indicator tube. 

In the schematic diagram on page 192, 
the bridge circuit may be traced out, al- 
though its configuration is not very clear. 
Potentiometer R1 obviously replaces R2 
and R3 of Fig. 3, and the "standard" im- 
pedance, Zl, corresponds ‘to the condenser 
selected by switch S1. This switch allows 
the use of three continuous ranges from 10 
micromicrofarads to 10 microfarads, cover- 
ing al the condensers used in most re- 
It is possible to calibrate the dial 
for still broader coverage, but this will re- 
sult in decreased accuracy. 

The "unknown" side, Z2, consists of any 
capacitor connected across the test ter- 
minals. A 5-volt winding of a power trans- 
former is used as the A. C. source. 

One side of the 6SL7 is connected as a 
high-gain amplifier, the other side as a rec- 
tifying diode. To give good sensitivity on 
the low-capacity range, R4 is made quite 


When all resistors are 
equal (Fig. 1), the volt- 
age across the Wheat- 
stone bridge divides so 
that the meter reads 
zero. An unequal divi- 
sion obtains when RI is 
reduced (Fig. 2). Low- 
ering R2 or R4, or rais- 
ing R3, will tend to re- 
balance the bridge, since 
RI R2 


m SS  — 


R4 R3. 


. 


Condensers 


large. Output from the amplifier is coupled 
to the diode through C4. This value is not 
critical. A 1-mfd. condenser is specified, but 
anything from .25 mfd. to 4 mfd. may be 
substituted. 

When the unknown capacity is out-of bal- 
ance with the known, the available A. C. is 
amplified in the first section and rectified in 
the second, placing a positive voltage on 
the grid of the 6E5 indicator. Potentio- 
meter R2 is used to adjust the eye of the 


tube to an almost-closed position, since this ` 


is the most sensitive part of the 6E5 oper- 
ation curve. 

Most of the components are noncritical, 
but the three bridge condensers, Cl, C2, 
and C3, should be as accurate as possible. 
The additional cost of capacitors having 
close tolerance will pay off in increased 
accuracy. 

A standard small transformer is used for 
the conventional power supply. By using 
a 6X5 rectifier that will operate off the 
6.3-volt winding, the 5-volt section is left 
free for the bridge supply. All three tubes 
share the same heater power; do not ground 
them at the sockets, but run a twisted fila- 
ment line through the chassis and ground 
the entire circuit at pin 8 of the 6SL7. 

The center arm of R1, and the “adjust” 
position of the. range-selector switch are 
grounded at the same spot on the chassis, 
along with a number of other parts. This 
practice minimizes chassis currents, which 
are capable of causing trouble in the bal- 
ance of the bridge. Filter C5, C6, and R6 
is used to smooth the rectified output of 
the detector diode so that the grid of the 
indicator will be furnished with D. C. pro- 
portional to the unbalance of the bridge. 

Range selection is accomplished by means 
of a two-pole, five-position switch, but the 
line-switch portion may be replaced with 
a simple toggle, and a single-pole selector 
used instead. The line by-pass condenser, 
Cll, is connected to the chassis at this 
point to help prevent the 115-volt A. C. 
from interfering with the other sections. 

In operation the switch is turned first to 
the “adjust” position (between C3 and 
“off’), and left until illumination of the eye 
shows that the circuit is operating. The 
"adjust-eye" potentiometer, R2, is then 
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In front and rear views the 
bridge looks like an ampli- 
fier, which, indeed, it is. 
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turned until the eye is almost closed. Now 
connect the unknown capacity across the 
test leads, and turn. the selector to the 
range most likely to cover. If, for some 
reason, you have no indication at all of the 
value of the unknown, work down from 
the highest range. Potentiometer R1 is 
rocked until the eye closes again. There 
may be a slight time delay. 

To calibrate the dial, you will need seven 
condensers of known value and very close 
tolerance. These should be of the following 
values, in microfarads: .001, .002, .003, 
.004, .02, .08, and .04. Paste a circle of 
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' LIST OF PARTS 


R1: 400-ohm wire-wound linear poten- 
tiometer. 


R2: 200-ohm: wire-wound linear poten- 
tiometer. 


R3, R12: 82 ohms, close tolerance. 

R4: 10 meg. 

R5, R7: 1 meg. 

R6, R8: 500,000 ohms. 

R9: 20,000 ohms. 

R10: 2 meg. (in socket assembly). 

R11: 10,000 ohms, 10 watta. 

C1: 1 mfd. close tolerance. 

C2: .01 mfd. close tolerance. 

C3: 100 mmf. close tolerance. 

C4: 1 mfd. 400 volts. 

C5, C6: .1 mfd. 400 volts (dual). 

C7, C8, C9: 10 míd., 350. volts electro- 
lytic. (Triple-capacity unit, if avail- 
able.) 

C10: 25 mfd.. 25 volts. 

C11: .05 to .1 mfd., 400 volts. 

L1: A. C.-D. C.-type choke. 


T1: Small power transformer, 200 to 
ae volts (at 30 ma.), 6.3, and 5 
volts. 


Sla,b: Two-pole,  five-position selector 
switch. 


Sockets, tubes, indicator-eye assembly. 


paper over the dial, and set the switch 
to the middle range. Starting with 
.001 mfd., adjust the eye for the null, 
and mark the dial at each step. Other 
values are obtained by adding the 
smaller units in parallel. For exam- 
ple, .005 is composed of .001 and 
.004; and the sum of the first four 
values equals .01. By adding con- 
densers in parallel, the dial may be 
calibrated from .001 mfd. to .1 mfd. 

Since Cl is 100 times greater than 
C2, setting the range switch up to 
this point will multiply the scale 
by 100, and give readings from .1 mfd. to 
10 mfd. At the other extreme, C3 effec- 
tively divides the calibrations by 100, cov- 
ering the span from 10 mmf. to .001 mfd. 

Electrolytic capacitors can be measured 
by the bridge since 5 volts of A.C. is not 
enough to damage them. The average 
electrolytic has some inherent resistance 
and inductance which tend to decrease the 
eye angle, but the true value will be indi- 
cated at the null despite the fact that the 
eye may not be completely closed. 

This incomplete eye closure, by the way, 
may be taken as an index of the condenser's 
quality. Balance any good condenser, then 
connect, say, a 50,000-ohm resistor across 
it. Note that the eye will open slightly. 
The effect is equivalent to measuring a 
condenser with an internal leakage of 50,000 
ohms. Connecting the resistor in series also 
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This circuit is an expanded version of Fig. 3 on page 190. 
Balance is obtained when the voltage division across the 
known and unknown condensers equals that across RI. 


widens the eye, being comparable to thé 
internal resistance of an electrolytic. 

The values given assume a total high 
voltage of 200 volts D. C. across C8. If 
this voltage is incorrect, R11 may be re- 
placed by an adjustable power resistor of 
about 15,000 ohms. This will permit ad- 
justment of the total voltage across the di- 
vider so that the eye angle may be set 
properly with potentiometer R2. Approxi- 
mately 1.5 to 2 volts maximum is required 
at the cathode of the amplifier section of 
the 6SL7. 

Test clips were used instead of insulated 
binding posts since this offered an easy way 
of connecting unknown condensers. 

If a complete indicator-eye assembly 
cable is available, use it by all means. And 
don't bother changing the internally con- 
nected resistor, R10; it will be correct. 


HOME-RECORDING instruments have been 
getting more popular and less expensive 
through the years. Latest in the new line of 
magnetic recorders (which now include wire 
and metal-tape devices) is the one using 
coated paper tape shown above. This model 
is a product of the Brush Development Com- 
pany, of Cleveland. 


PRESSURE IS TRANSLATED into electric 
current through this ingenious device de- 
signed by the Baldwin Locomotive Works. 
Utilizing the principle that the electrical 
characteristics of a wire 
filament change with 
physical strain, this in- 
strument transmits ap- 
plied: pressure in such a 
way as to stretch a cur- 
rent-carrying filament. 
The accompanying 
change in resistance can 
be made to actuate var- 
ious controlling or re- 
cording systems. 

The instrument is 
known as the SR-4 Pres- 
sure Sensitive Device. 


PORTABLE AMPLIFIERS, which made great 
strides during the war years, fit neatly into 
the peacetime scheme. Director Victor 
Saville, of M-G-M, carries a public-address 
system around with him and uses it to ad- 
dress large groups on outdoor location, The 
outfit is about the size and shape of an 
ordinary make-up box. 


CONSERVATION OF ENERGY has become 
particularly important in the higher fre- 
quency radio services, such as F.M., where 
line-of-sight radiation per- 
mits a large part of the 
broadcast energy to go off 
uselessly into outer space, 
As a step in channeling 
this energy, Bell Tele- 
phone Laboratories engi- 
neered the “Cloverleaf” 
antenna, pictured here. 
A radiating unit com- 
prises a cluster of four 
symmetrical elements, simi- 
lar in appearance to a 
four-leaf clover. When a 
radio-frequency voltage is 
applied across the cluster, 
a circular radiation pattern 
is produced. A vertical 
stack of such units effec- 
tively diverts into the sta- 
tion’s service area a portion 
of the energy that would 
otherwise be wasted. 
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SUSPEND A SHEET OF THICK LEAD by a cord and tap it 
with a pencil. You will hear only a dull thud. Immerse the 
lead in a dry ice mixture, made as described at the right, 
and tap it again. Immediately after removal from the mix- 
ture, the lead will ring like a bell. As the lead warms up, 
keep tapping it with the pencil and you will observe that 
the tone gradually returns to its original dullness. 


PENCILS WON'T WRITE if they are too 
cold, as this experiment will demonstrate. 
An ordinary graphite pencil marks paper at 
normal temperatures because some of the 
graphite mixture rubs off readily. But freeze 
a pencil in the drv ice mixture, and see the 
difference. At best, vou will get onlv a faint 
mark, and possiblv none. The experiment 
must be done quickly, for the graphite warms 
up in a short time. Freezing seems to bind 
the molecules more tightly together. 


POPULAR 
194 science 


HOME PIT i ES DRY ICE SHOWS 


CAUTION 


Wear thick gloves or use 
tongs in handling dry ice. 
Severe "burns" will result if 
your bare fingers come into 


contact with the ice or any- 
thing frozen with it. Never 
confine dry ice in a bottle or 
other closed container, for its 
vapor pressure will break any 
ordinary container. 


Wie would happen to 
the common things 
around us if the temperature 
should drop to 110 below 
zero? You can find out by 
performing these experiments 
with a mixture of dry ice and 
acetone. Fold a few lumps of 
this ice in a cloth, break into 
small pieces, and drop two or 
three into several ounces of 
acetone in a tumbler. After 
the resulting frothing sub- 
sides, put in enough ice tc 
bring the mixture to the con 
sistency of a mush. 


MERCURY IS A METAL, although most per- 
sons think of it only as a liquid. You can 
solidify it with your dry ice mixture. Place 
a match-box drawer in a tumbler, fill the 
drawer with mercury, pour the freezing mix- 
ture over it, and quickly thrust a pencil into 
the mercury. Remove the mercury after a 
brief time and you can use it as a hammer. 
Then put it quickly into a glass, for it soon 
melts. (If you use a drinking glass, clean it 
to avoid mercury poisoning.) 


EFFECTS OF EXTREME COLD 


RESISTANCE DECREASES when metallic 
conductors are cooled, and electricity flows 
with greater ease. You can show this by 
making a coil of several dozen turns of fine 
iron or nickel wire and connecting it in 
series with a flashlight bulb and two dry 
cells. The bulb lights dimly. But im- 
merse the coil in your dry ice mixture, as 
above, and. the flashlight bulb immediately 
will light up brilliantly. 


“WIRE SOLDER ordinarily is unelastic, but 
if subjected to great cold it will act like a 
steel spring. Coil a length of this solder 
around a small mailing tube and form a 
hook on each end. Then attach a cord to 
one hook and lower the solder into your dry- 


PLIABLE OBJECTS become brittle when 
they are subjected to great cold. You can 
observe this by standing the end of a hot 
dog in your freezing mixture and leaving it 
there for a few minutes. Then remove it and 
strike the frozen end with a hammer. The 
hot dog will break into fragments like stone. 
Rubber tubing, if frozen, will shatter in the 
same way. Allowed to thaw, any of these 
objects regain their original pliability. 


ice freezing mixture. After several minutes, 
remove the coil and hang it up. It will re- 
tain its shape and bounce up and down when 
a weight is placed on the lower hook. But 
as it warms up, the spring gradually col- 
lapses and loses its elasticity, as below. 
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Big Coffee Pot Keeps Drinking Water Pure « at t Summer Cottage 


Waen drinking water 
must be carried from a well 
or spring at a summer cot- 
tage, a large coftee pot will 
make an ideal container. 
Leaves and twigs do not 
drop into it on the wav and 
the lid keeps out dust. By 
hanging it on eyebolts as 
shown in the photos, the pot 
does not need to be taken 
down to pour water. Pry © 
the eyebolts open to make ,. 
hooks.—W, ALLPHIN. | 


Three-in-One Fisherman's Tool CUT D FLY HOOKED ' 
| INTO RING z A 
. POCKET Ir vou file a small V- ! | ZA j 


SCREW- shaped notch in the |  P^APERCLUP — jJ 
DRIVE — center of the blade of a 

a small pocket screw- si i 
driver, you will have n ZA sii 
a tool that can be Ü bsc 
employed in at least 
three ways on your fish- Fly Ring Fitted to Casting Rod 
ing trips. It can be used : 

as a real screwdriver, A SMALL ring into which the fly can be 
as a hook disgorger, hooked while you are carrying a rod can be 
and as a pick to help made from a paper clip, as shown in the 
you untangle any back- drawing above. Fasten the ring just above 
lashes that may snarl the rod grip by winding it with silk to match 
a line.—R. A. JENKiNs. the winding on the guides.—R. A. J. 


FILE NOTCH 
IN BLADE 


KAFEED WiMJI A PLYWOOD [WOODWORKING] 


Pei Application of 14” sheets of exterior plywood to 
| | studding with. butted vertical joints and lapped 
qo — — «m ë horizontal joints provides a simple and inexpensive 
y installation. Cut header blocks between the studs 


| for horizontal nailing, and nail wedge strips 

TA = 
oe tapering up to 1" in thickness to the studs as 
/2 OUTDOOR | backing for vertical nailing. Place a water table 
]]Y PLYWOOD under the lower edge to turn water runoff from 


the foundation. 

Seal the edges of the shects with white lead or 
similar material. Some manufacturers recommend 
a coat of resin sealer on both faces of the ply- 
wood as well. A gap of "," between butted ver- 
tical edges. to be filled with mastic knifed in, is 
required. but the outside gap can be decreased by 
beveling the edges toward the back, forming a 
dovetail pocket that imprisons the caulking com- 
pound. It is important to use a thick line of mas- 
tic to preserve a soft inside core, preventing 
material shrinkage. 

Use hot-zine-dipped 6d. common or coated nails, 
set and puttied. Standard three-coat paint fin- 
ishes are suituhle. as are textured finishes of 
resin-base paint with silex and. asbestos. 
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Dr. Van Schaick handles the homemade rod with which Jake Betow, 
right, caught the fish mounted in the foreground. Louis Stefl, 
besid@ a cello he made himself, and Fred Hofmann look on. Ties 


hung on the wall were taken from members to enforce a club ban. 


Necktieless Workshop Club Is Retreat for Village Craftsmen 


SOME years ago, when making jigsaw puz- 
zles at home began to be popular, Dr. Roy 
Van Schaick, of Marion, Wis., got his first 
power tool It was a jigsaw, a gift from 
Mrs. Van Schaick, who thought he would 
enjoy making puzzles from photos taken on 
his numerous fishing trips. 

Then came Christmases and birthdays, 
each with a new woodworking power tool, 
and the room above the Van Schaick garage 
took on the aspect of a well-equipped home 
workshop. Out of these machines grew the 
idea for the Woodpecker Club. | 

There is no exclusive membership. Any Hofmann and Vic Seyler find relaxation in pecking 
man in Marion can belong, and most of  9w9Y after hours at favorite woodworking projects. 
them do—merchant, garageman, rural-mail F 
carrier, policeman, baker—anyone who likes More than a dozen efficient power tools are kept 
to fish and to make things out of wood. in use in the club over Dr. Van Schaick's garage. 
There is only one formalitv-no one can . 
enter the club wearing a necktie. When 
someone does, the offending tie is confis- 
cated. This rule is enforced, as attested by 
a hundred ties on display. 

Regular meetings include a “feed,” often 
with a prize fish as the main course, enliv- 
ened with music and stories. The club, the 
doctor feels, helps keep the villagers well 
with fewer fees for medical care. But he is 
philosophical—and, besides, he’s having fun 
along with his cronies. 
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Weatherstrip Wrapped on Soldering Iron Protects the Hand . 


FELT weatherstrip wrapped 
around the handle of a soldering 
iron as shown at the left will 
serve as a shield to protect the 
hand from heat and from spat- 
tering of flux and solder, partic- 
44» ularly when the iron is being 
í used upward. The coil will re- 
_ tain its shape longer if several 
nails are inserted into the edge. 
Wrap the stripping as tightly as 
possible before placing the nails. 
Weatherstrip also can be used to 
wrap handles of all kinds that 
are likely to beeome hot and 
burn the hands.-KEeN Murray. 
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Paper Clips Serve as Contacts 


—Á lama 
RING 


À PAPER clip 
makes a satisfactory 
substitute for a 
Fahnestock clip if 
bent as shown in the 
drawing and then 
soldered to a wire 
or mounted with a 


Loose-Leaf Ring Holds Wire 


screw to serve as a binding post. Small long- 
nose pliers are best for bending the clip. 
From the drawing, you will see that most 
of the bending is done on the long outer 
loop. The shorter loop must have sufficient 
spring action to keep the connecting wire in 
firm contact.—Dick HILL. 


LoosE-LEAF rings of the type that snap 
shut can be used to hold together coils of 
electric wire, as illustrated above. This pre- 
vents the wire from becoming tangled, and 
the ring is easily removed when the wire is 
to be used. "Two rings on each coil would 
be even better.—FRANK SHORE. 


Truck Built of Scrap Iron Keeps Welding — "—— 


MOUNTED on casters, this 
truck makes tt possible to 
have on hand everything 
needed for an arc-welding 
job anywhere in the shop. 
Angle iron was used for 
the frame, and sheet met- 
al for the floor, top tray, 
and drawer. Two electric 
grinders are suspended 
from hooks on two of the 
uprights, welding rods of 
different size are stored in 
tubing cut from a truck 
drive shaft, and cables are 
wound on a drop-center 
car wheel welded to the 
truck.—E. S. HARRIS. 
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it's ready for any job. 


Fully equipped, 


Cable is kept on car wheel. 
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OLD PRIMARY ~ 
LEADS CUT OFF ™ 


NEW PRIMARY 


SHUNTING 


H5-vOLT A.C, 


TO TEST 
OUTLET 


Neon Bulb Checks Automatic Control of Home Appliances 


Want to know when a thermostatic con- 
trol cuts in an electric heating appliance? 
I’ve used this method on equipment ranging 
from 75 to 1,000 watts. Remove the case of 
an old audio transformer, make sure the 
primary is open, and wind over it 10 turns 


Turn Counter Adapted for Coil Winding in the Lathe. 


SIMULTANEOUS coil winding and turn 
counting can be done in the lathe with 
the aid of a small counter belted in some 
known ratio to the spindle. The counter 
is attached to a small right-angle bracket 
bent from X" steel and mounted with ma- 
chine screws on the side of the lathe bed. 
Pulleys on the lathe spindle and the 
counter shaft are of exactly the same di- 
ameter in the setup shown, but may be 
proportioned to suit the counter as nec- 
essary. 

If the lathe spindle has a hub, a groove 
can be filed in it to fit the belt, and thé 
diameter then taken with calipers. The 
pulley for the counter may be turned to 
match from maple or other hardwood. If 


DIAMETERS SAME 
AS THOSE OF 
SPINDLE PULLEY 


MAPLE OR 
BAKELITE PULLEY 
PRESS FIT ON SHAFT 


of No. 14 D.C.C. wire. Connect the secon- 
dary to a 4-watt neon bulb. With the 10- 
turn primary in series with the test outlet or 
appliance line, the bulb will glow as long as 
the thermostatic control closes the circuit. A 
switch cuts out the device.—G. A. GAULD, 


p 


the lathe spindle has no hub, a wooden 
pulley might be sandwiched between the 
spindle flange and chuck, or a special 
coil-holding arbor turned with an integral 
pulley. 

Accuracy should be tested by setting 
the counter at 0 and making one com- 
plete turn of the lathe spindle by hand. 
If the counter then registers less than 1, 
the counter pulley needs dressing down; 
if it goes beyond 1, the other is large. 
Make checks also for 10 and 50 turns. 

A lathe that has no back gears for very 
low speeds may be run for winding by a 
small series universal motor and a resist- 

ance foot control. Use the original motor 
as a countershaft.—HAnorp P. STRAND. 
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ROPERLY mixed, finished, and cured, 
the concrete in walks and drives should 
outlast even the buildings they serve— 
provided the concrete rests on a firm, 
well-drained footing. When deterioration 
sets in after only a few years of service, you 
can be sure one of these conditions has been 
neglected. And you can be equally sure, if 
remedial measures are not taken in time, a 
complete new job plus the cost of breaking 
up and disposing of the old concrete will 
become inevitable. | 

Inspect the concrete after a heavy rain 
to see that water does not collect in pools 
and that the foundation is not waterlogged 
' | e iie when the slabs are dry on top. Drain, if 
UN OM EA me sp RE ERA necessary, by revising the grade or by 
D. E uo |. J. * trenching and laying tile. 

RU S fi When water collects or hairline cracks 
ù —  widen so it gets through and turns founda- 
tion soil to mud, erosion will occur and the 
concrete will break away and sink—verv 
hr c quickly in a driveway, where the weight of 
B  ] X AX ^  acar wil squeeze out the mud. Gravelly 

— 5 jf soil and foundation courses of cinders and 
~ ^ ae ewe | 3w33 3 crushed rock resist erosion, but in freezing 
om -PARES S . weather trapped rainwater will expand the s 
ec 5 I aam - foundation. This raises the slabs, cracks 
ee wa . them apart, grinds the edges, and widens 
contraction joints, those fine transverse 
cracks that develop at the grooves scored by 
the finisher. 

Seal the slabs in dry weather with an 
asphalt such as roofing pitch or å prepared 
variety known as “roof putty” or “plastic 
roof cement.” Pitch will fill the spaces with 
little shrinkage, but it may chip in cold 
weather and it is gummy in hot weather 
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and may stick to shoes if the 
seams are not below surface 
level. 

Prepared mixtures can be 
used in summer just as they 
come from the package, or in 
winter they can be softened by 
heating in a hot-water bath. 
Usually a second application is 
required after a year to take up 
shrinkage, but the surface dries 
hard in a short time, the inside 
remains elastic for years, and because of a 
short-fiber asbestos binder, chipping is un- 
likely even when the inside hardens. 

Clean out cracks with an old screwdriver 
and wire brush; then prime them with 
asphalt roof paint about the consistency of 
house paint. A satisfactory substitute for 
roof paint can be made by thinning plastic 
asphalt with dry-cleaning fluid or mineral 
spirits such as printers thinner. If the 
paint is put in with a calking gun, it won't 
mark up the surface. Rub it on the sides 
and bottom with a stick. 

After the primer has dried for 48 hours, 
drive a peg at each end of the crack, bank 
dirt if necessary to keep the filler from 
oozing out, and pay in the asphalt level 
with the surface. A calking gun eliminates 
the tedious and messy job of knifing in 
plastic asphalt. Pitch may be poured from 
a ladle made from a tin can as in Fig. 1. 

In preparing pitch, break off fist-sized 
chunks with a hatchet and melt them until 
thin in a fairly heavy steel paint pail over 
a gas plate. Place the pail in a larger con- 
tainer to shield it from drafts, and ladle the 


PIECE OF 


3322" Small batches of cement plaster 
"e^ are wet in a box, such as half of 
D an oil can, and taken to the job, 
MM. as at the far left. 

CEDENS Patches are troweled smooth on 
$5. the surface, as shown at left 
$7: center, and all excess plaster is 
33, removed with the trowel. 

et When a patch is at the edge or 
'^**. corner of a slab, a neat finish 


eese is obtained by edging the place 
stesee with a pointing trowel. 


AMI 
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pitch out on the job as needed. 
When it becomes sluggish, heat 
7 it again. Watch the heating 
J carefully, for at over 650 deg. F. 


pitch may ignite and cause a 

NAILS dangerous fire. 
ee Sprinkle sand over pitch 
WITH Pligg Seams to protect shoes. Spilled 
pitch can be stripped from a 
slab after hardening. Wipe plas- 
ry tic asphalt with a rag dipped 
ia in mineral spirits or cleaning 


solvent to remove spilled waste. 

Cracks larger than hairline should be 
filled with sand or fine gravel tamped with 
the edge of. a board until level with the. 
bottom of the slab. If they won't admit 
a board, calk them with rags or hemp 
twine to within 2" of the surface before 
the asphalt is payed in. 

Transverse expansion joints X" wide every 
40’ or 50’ and where the sidewalks and 
Grives cross (Fig. 2) prevent buckling in 
hot weather. If the filler has broken down 
or been omitted, apply the same asphalt 
used for sealing. | 
It is safest when new concrete is laid to 
call for expansion joints in the specifications 
and to see that they are put in. When a 
sidewalk does buckle, the usual repair is to 
cut off one or more slabs at the high point 
and relay them, chiseling enough off one for 
an expansion joint, or to pour new slabs, 


` molding an expansion joint in one, as in 


Fig. 3. Pull out the stakes before the con- 

crete sets; then after 24 hours lift out the 

wedge and fill the joint with asphalt. 
Calking joints at the concrete foundation 
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BEVELED 
SIDING 


FORM FOR 
EXPANSION JOINT. 
LIFT OUT WHEN 
CONCRETE HAS SET. 


- 
TAR PAPER. 


= 7 
ACE I. 
SIDE FORMS. ae | 
LEAVE IN PLACE. Cw | e S 
UNTIL CONCRETE : T 
is CURED ^ ^ | m 


STAKES 
HOLD FORM 
IN PLACE. 


REMOVE AS SOON AS | 
CONCRETE IS POURED. 


: FORMS FOR NEW SLAB 
* WITH EXPANSION JOINT 


of stoops and porches is also good practice. 
It waterproofs the foundation and prevents 
gradual widening of the joints by accumu- 
lated sand and dirt. 

When a slab has sunk (Fig. 4), the high 
edge may be chipped off if the difference is 
slight, or the sunken slab may be lifted with 
a crowbar and relaid on a new filling of 
crushed rock. Heavy driveway slabs may 
be cut back 12” or so from the edge and 
the space between them filled with a con- 
crete ramp, as also shown in Fig. 4. An ex- 
pansion joint can be molded at the high 
edge if desired. 


Occasionally grooves scored by the fin- 


isher are not deep enough, and the concrete 
cracks irregularly instead of in a transverse 
line. When the slabs are not too thick or 
too large to handle, cut off the jagged por- 
tions, as in Fig. 5, working a hammer and 
stonecutter's ‘chisel lightly back and forth 
to deepen the groove. Gradually strike 
harder blows, especially near the ends, until 
the piece breaks off clean. Level the two 
trimmed slabs into position and filkin with 
a square of new concrete. 

If the slab to be squared has no groove, 
snap a chalk line across it and cut grooves 
about 4" deep with a V-edged chisel or 
the corner of a cold chisel. Then trim the 
piece square as before. Cutting by hand is 
practicable only for slabs up to 3%” thick. 
An air hammer is more accurate on thicker 
concrete. 

Narrow longtitudinal cracks may be filled 
with asphalt, wider ones with cement plas- 
ter except between building foundations or 
a foundation and curb. There, at least one 
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Fig. 4 


SUNKEN SLAB. CUT 
BACK PARALLEL  —-, 
TO JOINT. 


RAMP OF Decl 


NEW CONCRETE ^ 


should be filled with asphalt to serve as an 
expansion joint. 

Cement plaster is made up of 1 part Port- 
land cement to 2 parts clean sand. Adding 
hydrated lime up to 10 percent before put- 
ting in water will retard setting and make 
boweling smoother. Wet the mixture in 
small batches in a container such as a 
square-sided 5-gal. oil can split lengthwise. 
Crimped edges on such a container protect 
the hands against cuts. 

Cracks wider than 1%” and holes and 
broken corners will need a plaster with 3 
parts fairly fine crushed rock added. Con- 
crete for an entire slab should be a standard 
1-2-4 mix with 4” crushed rock. 

Scrape, wire-brush, and tamp the place 
to be patched. Moisten the edges with a 
clean brush and sprinkle the tamped mate- 


Firm, well-drained foundations are needed under 
concrete. Parts of this driveway subsided because 
of lack of a base of crushed stone or cinders. 


Fig. 5 


" 
HAMMER AND CHISEL / i 
SPLIT SLAB „o 
ALONG P 
GROOVE A S 


BLOCK UP SLABS 
ON TWO - BY-FOUR 
UNDER GROOVE 


rial until wet but not puddled. Fill a third 


of the way with plaster, tamp, drop in rein- ° 


forcing wire, and tamp again. Then fill a 
third of the way higher, tamp and level, add 
a second reinforcing layer, and fill to the 
surface with plaster. 

Strands of wire of correct length are used 
for reinforcing cracks, while bent wire and 
2” hardware cloth or 1” chicken wire are 
used, as in Fig. 6, for large holes and 
broken corners. Have all reinforcing pieces 
cut and handy before wetting the plaster. 
Straighten them with pliers or a hammer, 
and if an end sticks out anyway, staple it 
down with bent wire. Divide long cracks 
into sections at the finishers grooves. A 
board held with pegs serves as a form at a 
broken corner. 

Tamp the top layer of patching concrete, 


Sidewalks and driveways buckle in hot weather, as 
this walk did, if an expansion joint /" wide is not 
provided every 40’ or 50’. 


REINFORCEMENT 
METHODS 


HAROWARE 
CLOTH 


BENT WIRE 


„FoR SHALLOW]. pe 
PATCH BENT. p DAA 
INTO FILLED N o ~ es 
CRACK ~~ 


“STAKES HOLD SOFT WL. YS - 
“ PLASTER CRACK FILLER X ^ 


trowel it smooth, and scrape off the excess 
flush with the surface. Finish by stroking 
with a wet brush. When 1-2-4 mix is used 
in a large hole, fill the top %” with plaster 
containing no stone. 

Where the topping of a two-course slab 
scales off in spots, the edges of the shallow 
holes must be chiseled back at a reverse 
bevel if patches are to be anchored. If a 
shallow hole adjoins a crack, a patch can 
be anchored with hardware cloth cut 1” 
or 2” wider than the hole and bent down 
at right angles, as in Fig. 6, into the plaster 
filling the crack. Or a X" hole drilled 1” 
deep in the center with a concrete drill, or 
cut with a chisel, provides an anchor. Flare 
the hole at the bottom and drop in a couple 
of nails head down and point bent outward. 
. Use stiff plaster with little water for curb 
patches. Moisten the break, fasten in rein- 
forcing wire, and press in and tamp the 
plaster, leaving a $” recess. Add hardware 
cloth and trowel on thinner plaster. 

Cure a patch by slowing down its drying 
with a coat of colorless sealer sold for the 
purpose by cement-supply dealers, or make 
your own sealer from 1 part by weight of 
melted paraffin and 6% parts of gasoline, 
painters thinner, or cleaning solvent and 
brush it on while warm. Hose the surround- 
ing concrete daily for a fortnight. Weighted 
tar paper wet down daily will serve as a 
substitute in a pinch. 

Repairs may be walked on the next day, 
and cars may be driven over small patches 
after a full 24 hours. Protect a new slab for 
two or three days. with planks extending to 
the old concrete. 
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Home Het-Water "n Insulated with Rug Padding and Paper 


. JOINT BETWEEN 
INSULATION SECTIONS 


HOT-WATER 
PIPE 


TWINE TIES SECTIONS 
TOGETHER 


Kraft Paper Is Useful in Home 


MOUNTED in a combination holder and 
cutter in a corner of the garage or cellar, a 
roll of kraft or white butcher paper will 
be useful to all members of the family for 
such purposes as wrapping packages, cover- 
ing furniture or floors while cleaning or 
painting, making caps for garden plants, 
covering work tables, and as drawing paper 
for children. 

Cutter racks and paper in a variety of 
widths can be obtained from paper supply 
houses at little cost. One roll should last for 
years.—R. B. L. 
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INSULATION of hot water pipes that run 
from the heater to the kitchen and bath- 
rooms is an economy measure that can be 
accomplished by the home craftsman with 
paper and the padding of the sort used un- 
der rugs. Old carpets, rags, commercial flexi- 
ble insulation, or even a thick padding of 
newspapers might also be used. 

With carpet padding and w rapping paper, 
I insulated 65' of pipe in six hours’ time. 
For 2” pipe, the padding should be cut in 
12" by 24" strips. Larger pipe would re- 
quire slightly wider pieces. In my installa- 
tion, I cut wrapping paper in 24" squares 
and interwrapped it with the padding 
around the pipe, providing additional insu- 
lation and a cover for the fabric. The paper 
also makes tight wrapping easier and gives 
you a neat job. 

Cellulose tape held the rolls temporarily 
while string was wrapped around them as 
permanent lashing. Each section was at- 
tached to the next with string, as shown in 
the drawing. Where pipe hangers inter- 
fered, thev were removed and replaced after 
the pipe had been wrapped.—R. B. Lewis. 


LEATHER STRAP 
TACKED TO SIDE 


Rack Keeps Garden Tools Handy 


Ir you find yourself making frequent trips 
back to the garage or tool house for needed 
tools while working in the yard or garden, a 
rack on the side of vour wheelbarrow will 
save you many steps. Cut strips of leather 
from a discarded boot and tack them to the 
side of the wheelbarrow to form loops in 
which to place all the tools while they are 
not in use.—R. M. WOODBURY. 


Ma 


the BANTAMWEIGHT METAL 


How Chemists Have Put It to Work as a Jack-of-All-Trades. 


By KENNETH M. SWEZEY 


URING the war magnesium was exten- 
sively used as a lightweight structural 
metal for aircraft parts and as pyrotechnic 
material for star shells, signal flares, tracer 
bullets, and flash and incendiary bombs. 
Strong, silvery white, and only two thirds 
as heavy as aluminum, it is the lightest of 
all construction metals. In the form of 
powder, thin sheets, or wire, it burns with 
a dazzling flame that 
water or even carbon di- 
oxide will not put out. 
Never found alone in 
nature, magnesium is 
made on a tremendous 
scale by the electrolysis 
of its compounds. These 
compounds are among 
the most plentiful sub- 
stances in the crust of 
the earth. Whole moun- 
tain ranges consist of 
dolomite, a double ear- 
bonate of magnesium and 
calcium. Asbestos, talc, 
and meerschaum are 
magnesium silicates. Ep- 
som salts, named after the 
springs at Epsom, Eng- 
land, where they were 
first isolated in 1695, are 
magnesium sulphate. In 
the form of its chloride, 
there are nearly 6,000,- 
000 tons of magnesium 
in every cubic mile of 
the sea, a vast storehouse 
of supply. 

Less spectacular, per- 
haps, than the metal, the 
compounds of magnesium 
are just as important. 
Asbestos and magnesium 
oxide are among our 
most valuable insulators 
against heat. Magnesium 
oxychloride forms a su- 
perior artificial stone and 


brightly in steam, as above, or even in carbon dioxide. 
property made it useful for incendiary bombs during the war. 


flooring material. Magnesium carbonate is 
used for insulation and for making denti- 
frices, talcum powder, other magnesium 
chemicals, and Pyrex glass. Epsom salts, 
citrate of magnesia, and milk of magnesia are 
three of the many magnesium compounds 
that are employed in medicine. | 

With only a box of Epsom salts as a 
starting material, you can make many of 
these compounds in your home laboratory. 
With a few inches of magnesium ribbon, 


Because of its capacity for stealing oxygen, magnesium burns 


This 
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When burning in carbon dioxide, as at left, magnesium metal decomposes this gas into oxygen and car- 
bon. Nitrogen ordinarily is an inert gas, but burning magnesium will unite with it, as the center experiment 
will show. Mix water-clear solutions of lye and Epsom salts, as at right, and you have milk of magnesia. 


you can likewise test some of the exciting 
properties of the metal itself. 

One property that helps make the metal 
such an important incendiary material for 
wartime use is its ability to steal oxygen 
from such ordinarily stable compounds as 
water and carbon dioxide. During the war, 
magnesium fires generally were extinguished 


Hydrochloric acid and magnesium hydroxide form magnesium 
chloride, a sea-water compound that yields magnesium metal. 
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by smothering with sand. Water helped only 
when applied in quantities sufficient to cool 
the metal below the point of combustion. 
This was rarely possible. 

As a demonstration of magnesium as an 
oxygen grabber, boil some water in a flask, 
and then with tongs lower a short length 
of lighted magnesium ribbon into the steam. 
(Put away the rest of the ribbon 
before lighting the piece, and 
always handle with caution.) 
ze Instead of going out, the mag- 

s à nesium continues to burn bright- 
ly, getting oxygen by decom- 
posing the steam. 

Carbon dioxide, usually one 
of the best fire-extinguishing ma- 
terials, is as Helpless as steam 
against burning magnesium. Fill 
a beaker with this gas by pour- 
ing 4” of water into it and add- 
ing a little baking soda (sodium 
bicarbonate) and vinegar or 
other common acid. As soon as 
the bubbling has stopped, test 
for carbon dioxide by lowering 
a lighted match into the beaker. 
The match will go out at once. 

Now lower a piece of burning 
magnesium into the glass and 
see the difference. The metal 
continues to burn furiously. In 
the process, it changes into mag- 
nesium oxide, and black specks 
of carbon, wrested from the car- 
bon dioxide gas, are flung to the 
sides and bottom of the beaker. 


Magnesium oxychloride cement, a hard, durable material widely used for imitation stone and for flooring 
in office buildings, can be made as shown here. Dissolve all the magnesium chloride you can in water at 
room temperature, add enough magnesium oxide to make a paste, and pack it into a cardboard form. 


Even nitrogen, which ordinarily is one 
of the most inert gases, will unite with 
hot magnesium when conditions are right, 
forming magnesium nitride. To show this, 
put a few short pieces or magnesium ribbon 
on the center of an upturned can cover and 
heat the cover over a gas flame until the 
metal catches fire. Then remove the cover 
from the flame and allow it 
to cool until you can touch it 
with your hand. Now put sev- 
eral drops of water on the 
warm substance that remaims^ 
and hold a bit of cotton wool 
moistened with hydrochloric 
acid above it. White smoke of 
ammonium chloride immedi- 
atelv rises. On burning, the 
magnesium united with oxygen 
and nitrogen from the air, 
forming the oxide and nitride. 
When water was added, the 
nitride decomposed into am- 
monia gas and magnesium hy- 
droxide. 

Most magnesium compounds 
can be produced from the car- 
bonate or the hydroxide. The 
carbonate occurs naturally as 
magnesite and, mixed with 


calcium carbonate, in certain Fee... .. 


forms of marble and limestone. 
It can be made artificially by A | 
mixing hot solutions of mag- [ame = 
nesium sulphate (Epsom salts) I 
and sodium carbonate (wash- 
ing soda). Since the carbonate 


is not soluble in water, it is precipitated as 
a fine white powder. When dried, it can 
be used as a polishing agent and for heat 
insulation. 

Magnesium hydroxide also is made by pre- 
cipitation. Again you can start with your 
Epsom salts, this time adding a solution of 
sodium hydroxide (ordinary lye). When dis- 


Hydrochloric acid can be produced by heating magnesium chloride 
crystals and allowing the gas to bubble through water, as below. 
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solved, both of these solids produce clear 
solutions. Mixed together, they form a white 
precipitate. A suspension of this, in pure 
form, is the drug-store “milk of magnesia.” 

By strongly heating either your hydroxide 
or carbonate, vou produce magnesium oxide 
(magnesia), used widely for heat insulating, 
for the lining of high-temperature furnaces, 


and for making oxychloride cement, widely 


used for flooring and imitative stone. 

By dissolving either the carbonate or hy- 
droxide in hydrochloric acid vou get mag- 
nesium chloride, the compound found in sea 
water from which magnesium metal is made 
in vast quantities. To obtain crystals of this 
chemical, evaporate the solution over a wa- 
ter bath until nearly dry. Then complete the 
drying in a warm drv place in the open air. 


If the heating is continued too long, the 
crystals will lose some of their water content 
and partly decompose, giving up hydro- 
chloric acid. 

This decomposition of magnesium chloride 
by heat provides one method for the manu- 
facture of hydrochloric acid. As a demon- 
stration, put some crystals of magnesium 
chloride in a test tube and fit the tube with 
a stopper having a glass delivery tube long 
enough to reach the bottom of a second test 
tube, which is half filled with water. Now 
gently heat the crystals. They will first melt, 
and then vapors will go through the delivery 
tube and bubble up through the water. Part 
will be water vapor and part hydrogen chlo- 
ride. The latter will dissolve in the water, 
changing it into hydrochloric acid. 


Versatile Microburner Furnishes Heat for Numerous Lab Jobs 


INSTANT adjustment of the flame and 
easy interchange of nozzles are features 
of this microburner. If nozzles with 
openings ranging from .1 to .5 mm. are 
provided, the burner will serve for virtu- 
ally any laboratory job where a narrow 
hot flame is needed. Such nozzles can 
be made by heating a piece of tubing in 
the center, stretching it out and filing 
off at the narrow part, and rotating the 
tip in a flame until only a tiny opening 
remains. 

For the burner T-joint, select an 8" 
piece of tubing with a diameter that fits 
snuglv over a stopcock tube. Heat and 
seal the tubing at one end, (1); then 
heat the side 1” from that end, (2); 
blow a small bulb, (3); and cut this off 
with a file, (4). Seal one end of another 
tube about 3" long, heat the other end 
and the rim remaining from the bulb, 
press them quickly together, (5), and 
pull out slightly. Heat the joint and 
blow into the tube to force the glass to 
a smooth rounded junction, (6). Then 
anneal in a vellow flame. Cut off the 
side tube 1" from the joint and the main 
tube 2" from the joint. Fire-polish the 
ends. 

Assemble the parts with rubber tub- 
ing as in the lower photo. The entire 
unit then may be mounted on a 2" by 5" 
wooden base, as in the top photo. In 
this photo also are seen two easily-made 
glass blowpipes that you may find useful 
in your lab.—A. C. NuEssLe. 


POPULAR 
208 science 


oom. Rm 
Ed. 


For finer pictures, ^ 


DNA ^ 
Y "aw" E. eT z? m an, UMS T 
tunc n EPIRI ng. aa p 
; du MINER d 


ij nd ey Be ^ ies " E Eit = 
Ems ore x E Hi 
E. vo MAN. ocius - 1 r 
s . : Kam 50505 $/-3 7 | ehe m 

Rc a : een. z 

= ot i M. x d : en A 
3 Ee T Y "Da. Re ded 
m f m Es rcm 

= 


finish 


d 


Above: KODAK 35 (f/3.5 with range finder), a precision- 
built 35mm. camera well worth waiting for. 


For extra emulsion speed, fine For day-in-and-day-out picture 
grain, general high quality— making — Kodak Verichrome, 
Kodak Plus-X, the all-round America's favorite snapshot film 
“pan” film. Rolls and packs. by a wide margin. Rolls, packs. 


Kodak'snew UNIVERSAL M-Q DEVELOPER, 
in the handiest "chemical package" yet— 
only 5 cents. Two metal foil envelopes, 
cipped together in a match-book-style 
folder. Contents make solution sufficient a E | 
to process 3 rolls of 620 film, 12 sheets of —N VLA o ILLE MEM 
5x7 film, or 72 sheets of 22x32 paper. C—O ERSNEM 
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For best enlargements from any negative, with any 
enlarger—KODABROMIDE, all-purpose enlarging 
paper. Rich blacks, clean whites, delicate gradations. 
Five contrast grades. Wide latitude. At your Kodak 
dealer's . . . Eastman Kodak Co., Rochester 4, N. Y. 
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PLINK. , . or... PLUNK '2 


Here’s one of the many tests or inspec- 
tions Nicholson and Black Diamond files 
go through before they’re permitted to 
face the world under the guarantee of 
Twelve perfect files in every dozen. 

It’s the “ringing” test for soundness. 
The inspector taps the file on a metal 
block. If its ring is a clear “plink,” the 
verdict is “okeh.” If a dull “plunk,” most 
likely there's an invisible “water crack" 
somewhere, and the file is rejected. 

Every Nicholson and Black Diamond 
file is given the "ringing" test. In fact, 
every important step in its manufacture 
is closely watched. As a result, these fa- 
mous files come to you with unsurpassed 
uniformity — in shape, dimensions, cut, 
hardness and soundness. Good hardware 
and mill-supply houses sell them. 


crols NICHOLSON FILE CO. Ne 
— È% 19 Acorn St. > 
U.S.A. Providence 1, R. I. o cd 


e 


F I L ES FOR EVERY PURPOSE. E 


(In Canada, Port Hope, Ont.) 


NICHOLSON 
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Glass-Coated Steel Silo 


AiRTIGHT because it is coated with glass 
both inside and outside, this experimental 
steel silo keeps its contents unspoiled much 
as food is preserved in glass jars. Engine- 


driven mechanism removes silage through a 


24-inch hopper at. bottom, and the engine 
feeds burned-out air into the top of the silo 
to keep out the oxygen on which molds 
thrive. 

The silo, planned for commercial produc- 
tion in 1947 by the A. O. Smith Corp., of . 
New York, is about one-sixth as heavy as a 
concrete one, while its estimated cost is 
comparable to that of a standard silo. Be. 
sides its other advantages, the glass coating 
eliminates the need for painting. 

Ten glass-coated silos are being built for 
experimental use this year; some will store 
green hay. 


Business Guidance for Vets 


AS A GUIDE to discharged servicemen and 
in an effort to stimulate individual enterprise 
in all war veterans, The Reader's Digest re- 
cently published a manual of ideas for small 
businesses, called “A Business of Your Own." 
The project is strictly a nonprofit. service. 
The booklets, which are now available, sell 
for 25 cents a copy. 


L 
a 


m 
GUARANTEES BETTER AND SMOOTHER 
PERFORMANCE OR DOUBLE-YOUR-MONEY-BACK 


O Protect that new motor—get a new thrill out of 
that old motor—with Casite. 

Casite carries oil quickly to the tight spots... 
protects new motors during break-in period . . . re- 
duces engine wear . . . retards formation of sludge 
and gum . . . keeps motors clean and full of zip. 

And everyone knows that a clean motor runs 
better and lasts longer. 

Put a pint in the crankcase every oil change and 
a pint through the air intake every three months 
—for better and smoother performance all-year- 
round. Sold by service stations, car dealers and 
garages, everywhere. 


GUARANTEE Add Casite 
tocrankcase and runthrough 
air intake according to in- 
structions, then drive your 
car 100 miles or for 60 days, 
whichever is first. If not con- 
vinced that Casite gives you 
better and smoother per- 
formance, you get double- 
your-money-back by fillin 
out guarantee certificate an 
mailing it to The Casite Cor- 
oration, Hastings, Mich. 
Maximum refund is $1.30 
per pint, twice the adver- 
lised price of Casite. 
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Easy is right! This is no year to 
be careless with anything as pre- 
cious as an Evinrude! 


Zany, my — 
here's our 
Vacation! 


Whether it is a sparkling new 'á6 
model — or a faithful old-timer 
— what really counts in vacation 
plans is the fact that it’s an Evin- 
rude! That means the assurance of 
satisfying performance wherever 
you go. It means rugged stamina 
and power you can bank on . . . finger 

touch handling ease and starting sureness built right in! It 
means a happier vacation, more fun on every trip. 


Complete range of models . . . the right motor for every boat, 
every service. Light "singles" for 
smallest craft, powerful "twins" 
à and four thrilling four-cylinder 
models. See Your Evinrude Dealer! 

Look for his name in your classi- 

fied phone directory under "Out- 


RM 


Peterboro, Ontario 


i board Motors". Catalog free — - 
i address EVINRUDE MOTORS, 
« 5327 N. 27th St., Milwaukee 9, Wis. 
i In Canada: 

i Evinrude Motors, 

3 

i 

t 


SEND FOR FREE CATALOG! 


Gives features and specifica- 
tions on all Evinrude mod- 

-— XS ! els, and helpful information on 
o mee | S | boats, speeds, etc. It's free 
» E . . Write for it today. 
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Jitterbug and Tina Lure Bass! 


Tina with bass and a couple of pickerel 
caught on the Jitterbug. Seems from 
her letter that Tina, like many male 
anglers, is quite sold on 
the wobbly, noisy Jitter- 
bug as a fish-getter. 


Choice of Six Colors. 


$1.21 
(No Mail Orders) 


"| Always Have Luck with the 


JITTERBUG” 


— writes girl angler 


Dear Fred: 

“I caught these seven good-sized 
bass and two pickerel within a few 
hours on your ‘Old Faithful’ Jitterbug 
at Burden Lake. 

"I always have luck with the 
Jitterbug. We use them on all our 
fishing trips and wouldn't be without 
them. Some day I intend to try your 
other lures and I hope they are as 
good.” —(Miss) Tina C. Boel, Red 
Mill Road, Rensselaer, New York. 


Write for New Catalog 


Gives you complete information 
on where and how record catches are 


being made with Jitterbugs, my 
famous surface bait, and also my 
family of Hawaiian Wigglers. A copy 
is yours for the asking. 


FRED ARBOGAST & CO., 1727 W. North St., Akron 3, Ohio 


JULY 
1946 213 


When misil your xod. add : more sanis to 
distribute strain of strike more evenly. 

A coat of CASCAMITE, the highly water- 
resistant glue, will protect areas under windings 
from damp rot. 


How to rewind your rod: 
Remove old windings, guides, ferrules. 

Next, rotten stone or pumice all surfaces free 
of old varnish and glue. 

Spread a thin film of CASCAMITE on areas 
to be wound, and wind guides on tight with silk 
thread. Coat section ends and tip with CASCA- 
MITE and cap with ferrules. 

When dry, varnish both rod and windings. 

CASCAMITE also mends cracks between 
bamboo splits. 

Gives rod added resilience and *'whip." 


Why folks prefer CASCAMITE: 


Easy to mix. Just add CASCAMITE to cold 
water and stir. 

Strong. CASCAMITE glue joints are stronger 
than the wood itself. 

Economical. Mix CASCAMITE as you need it. 
INo waste. 

Get CASCAMITE—and CASCO—the stand- 
ard casein household repair glue, at your hard- 
ware store—in 10¢, 25¢, and larger sizes. For 
outdoor and boat work, use CASCOPHEN, the 
new,completely waterproofresorcinol-resin glue. 
WRITE FOR FREE GLUING GUIDE: Contains 
complete suing directions plus helpful hints for 
househol irs. Address a post 
card to: Cusen Company of Amer- 


ica, Dept. PS- 76, ee Madison 
Ave., New York 17, N. 


| CASCAMITE E 


Dry Powder Urea Resin Glue 


UREA RESIN | 


GLUE 
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Makes Used Oil Good As New 


Burrr to restore used lubricating oil to 
the quality of new oil, this refiner not only 
removes solid suspended impurities, but also 
such harmful impurities as moisture, solvents 
and asphaltines. Made by the Youngstown 
Miller Co., of Belleville, N.J., it re-refines 


| by contact filtration, the process used in re- 


fining crude oil. A model adaptable to Diesel . 


locomotive drainage is now in production. 


1 : 1 1 ; 3 
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Easy-to-Service Outboards 


FIFTEEN percent lighter than prewar 
models, each of three Flambeau outboard 
motors (like one above) features the exclu- 
sive two-piece, over-all motor housing and 
removable cylinder sleeves and bearings. 


Heres why most boat owners 
prefer Champion Spark Plugs 


Pul, dis Rus LBS, 
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THEVRE DEPENDABLE! « 
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Owners of power boats of all sizes and 
types take deep pride in the performance 
of their craft. As a class they are experts 
on engine performance,and to them spark 
plugs are a matter of primary importance. 
That's why it's worthy to note that these 
experts —in both racing and cruising —pre- 
fer dependable Champion Spark Plugs in 
overwhelming majority. This preference is 
also expressed by most motorists. Cham- 
pion Spark Plug Company, Toledo, Ohio. 


FOLLOW THE EXPERTS ... DEMAND DEPENDABLE CHAMPIONS 
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DON'T SCRUB AND RUB tut riNcens BLISTER 
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You don’t have to be an “Old With Johnson’s Dual Carbu- Third port operation at high 
Salt” to maneuver a Johnson retion you can throttle down speed lets you really step out 
wered boat. Johnson’s 360° to a crawl and get the same — when your throttle is open. 


teering and Reverse make sweet performance as at high Power . 


.. smooth power... 


it easy to get in and out of speed. Rotary valve opera- without fussing. Hour after 


tight places. 


RU "o E. undi 


There is 


No 
Substitute 
for 
Experience 
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tion takes over automatically. hour, you GO! 


This is the famous Johnson Sea-Horse 
Model TD — the outboard motor that 
"has everything”... It develops 5.0 
O.B.C. CERTIFI IED brake horsepow- 
er at 4000 r. p. m. It is built with all 
the major refinements (27 of them) 
that make for outboard quality. It is 
prized above all for its DEPEND- 
ability. And, of course, it is the motor 
that gives you "The Big Three" of out- 
board motoring— Johnson Perfected 
Alternate Firing, Reverse and Dual 
Carburetion. 


FREE HANDY CHART. Write for your copy 
of the new Sea-Horse Handy Chart which 
gives complete specifications on the 5 
great models of the 1946 Sea-Horse line. 
JOHNSON MOTORS, 500 Pershing Rd. 
Waukegan, Illinois 


JOHNSON BUILDS SEA-HORSE 
MOTORS ONLY —NO OTHERS 


—saves WO 
a wonderful in i 
in the car S 
Try a can today: 


Better Thi 


POLISH 
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ngs for Better Living 


Through Chemistry 


MAMMMWMMM = 5 H.P 


Two power impulses per rev- 
olution instead of one—a 
liquid flow of 8,000 impulses 
a minute in a Sea. orse! 
That’s Alternate Firing, de- 
veloped and perfected by 
Johnson. 


It took many years and many 
dollars to build the nation- 
wide dealer organization that 
sells AND SERVICES John- 
son motors. When you bu 
Sea-Horse you know you've 
got a motor that can be kept 
in tip-top condition. 


The new Sea Green Sea- 
Horses are being shipped — 
but the demand is the biggest 
inhistory.List your name with 
your Johnson dealer. 

under "Outboard Motors" in 
your classified phone book. 


John J. Hall and Herman S. Burgess, famous ship model 
experts, at work on a 60-inch model of Robert Fulton's 
"Claremont". In background, four-foot model of the 
old "Constitution", Note they're using X-acto tools. 


a: eel 


"You'll build better models with X-acto!" 


UVE used X-acto Knives and Tools for X-acto is sharp as a surgeon's scalpel, easy to 


years... and we recommend them highly 
to all model builders,” say President Burgess 
and Commodore Hall of New York's Model 
Schooner Club. 

And that's advice worth heeding, for Hall and 
Burgess boats are consistent winners at the 
annual Model Yacht Regatta in Central Park. 

Whether you are an amateur or a professional 
...8 model builder, whittler, or the family Mr. 
Fix-it, you'll do a slicker job, and quicker, with 
these removable blade hobby knives, And now 
that the war is over, X-acto Knives are all-metal 
-—no more substitute plastics! 


use as a pencil. Designed for safe, sure control, 
it adds skill to your wrist, zip to your work. 


I3 Blade Shapes Quickly Interchangeable! 


With 13 blades, and 3 solid duraluminum han- 
dles, X-acto cuts smooth as a whistle. ... paper, 
leather, solid wood ... with or across the grain, 
into hard-to-reach places, round sharp curves 
and corners. À special chuck collet locks blades 
firmly so they can't fold under. 

Experts call it the wonder knife ... once 
you've used X-acto you wonder how you ever 
worked without it! 


ALL METAL 


X-acto No. 2 solid 
duraluminum 

Knife. . . 9OC 
With 5 assorted blades, 
$1. Other X.acto 


50c to $12.50. 


X-acto Crescent 
Products Co., Inc., 
440 Fourth Ave., 
New York 16, N. Y. 
In Canada: Handi- 
craft Tools, Ltd. Har- 
mant Bldg., Toronto 


*Reg. U. S. Pat. Off. 


* 
x-acto 
KNIVES & TOOLS 
At hardware, hobby and gift shops 


It’s Got Everything! No. 85 X-acto Tool Chest 
—3 all-metal knives; full assortment of blades 
and X-acto hobby tools; complete in wooden 
chest, $12.50. Also No. 84 Set, $7.50 
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BOYS! MEN 


now you can 


MOLP PLASTICS 


AT HOME! 


Get - in on the newest hobby nar Make 
beautiful buttons, pins, ornaments, etc. of 
colorful plastics. Fascinating! Modern! And 
so EASY with 


PLASTIC MOLDING SETS 


Designed by expert Plastic Chemists and Engi- 
neers. Contain everything the home craftsman 
needs to start this absorbing pastime—assorted 
plastics in various colors, a practical, easy-to-use 
press, assortment of die-cast aluminum molds, 
fuel tabs, finishing materials, complete instruc- 
tions—all packed in a sturdy metal box. 


The Number 1 Outfit costs only........... $2.60 


Number 2 Outfit (illustrated) — more different 
kinds and colors of plastics in larger quantity, 
more and larger molds.................. $4.85 


If your dealer cannot supply you, use coupon 
and send money order or check direct. 
(DEALERS: Write for particulars) 


CANNON & COMPANY 
218 Elliott Street, N. W., Atlanta, Ga. 


aH E E EM MEM NE BM M ED MM Ea 
CANNON & COMPANY, 
218 Elliott Street, N. W., Atlanta, Ga. 
Please send me, postpaid, Cannon Craft Plastic Molding 


Outfit Number. .....Remittanceof $......1s enclosed. 
IAanelo. 538a Va wc RR qa NER RM GM LEN 
Addres ous Cvvices gd. ER RNC WE ECC CC ee 
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Picking Cranberries by Suction 


THE machine being demonstrated above 
by its inventor, A. V. Anderson, Gravland, 
Wash., picks cranberries by suction more 
than twice as fast as they can be picked by 
hand. Moreover, a cleaning attachment 
draws off the weeds and dust before they go 
into the rubber-lined container. 

Increased yield is expected from the fact 
that suction picking disturbs the buds less 
than hand picking. Vital part of the picker 
is a special hose developed bv the U. S. 
Rubber Co. 

Modifications of the machine are at pres- 
ent being made to adapt it to bogs in 
Massachusetts and New Jersey, where the 
vines grow longer and the cranberries cling 
tighter than in the West. 


Oil Treatment for Army Germs 


THe Army Medical Department is trying 
out an oil treatment of GI blankets and bar- 
racks floors to prevent respiratory diseases. 
The treatment is based on the theory that a 
light oil with a paraffin base will trap dust 
and germs by absorbing them. 

It is spread on the floors and applied 
to blankets in a paste that is odorless and 
colorless, spreads evenly, and is readily ab- 
sorbed. The weight of a dry blanket is 
increased less than two percent bv the 
process, which takes only a few extra min- 
utes. Added advantage for GIs is the fact 
that an oil-treated floor needs only to be 
swept, not scrubbed. 
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OOK at this teen-age youngster! 
is Flying Aeronca is as easy and 
effortless for him as driving a car 
is for you. Today men and women 
from 16 to 60 are enjoying the fun 
and relaxation of flying Aeronca— 
the new way to go places fast! 


Aeronca has made flying simple 
because it's engineered to suit the 
normal skills of average people. 
Ease of control and a natural sta- 
bility are built into it. Improved 
performance, faster rate of climb 
have made take-offs a simple matter 


AERONCA brings you great 
new ease of flying—in a low cost plane! 


from the smallest fields. You can 
set it down almost anywhere— 
Aeronca's landing run is less than 
350 feet. Visibility has been im- 
proved. Cabins are quieter, more 
comfortable. Aeronca gives you 35 
extra value features you'd never ex- 
pect in a plane so low priced. 

See the new Aeronca Chief and 
Champion (illustrated ). Both mod- 
els now in full production. Take a 
demonstration flight. Find out how 
easy it 1s to own and fly Aeronca. 


Aeronca Aircraft Corp., Middletown, Ohio 


Over 1000 Aeronca Qualified Dealers to serve you, 


AEP 


O 


CA 


Here's All You Do! 
Learning to fly Aeronca 1s 
as easy as learning to drive 
a car. A skilled instructor 
goes up with you in a plane 
equipped with dual con- 
trols, He's right there with 
you to correct every mis- 
take until you master the 
simple fundamentals. 
Thousands solo 1n 8 hours, 
or less. Why not see your 
Aeronca dealer today? 


"AND TRAVEL IN COMFORT WITH 


PATENTED 


KARI-TOP AuTO LUGGAGE CARRIER 


It's here! — The luggage carrier you've been waiting 
for! Ideal for every Hunting, Fishing and Camping trip. 
Adds EXTRA, FULLY ENCLOSED, WATERPROOF, DUST- 
PROOF space to carry all the things you'd like to take 
on a trip. ON IN A MINUTE * NO SUCTION CUPS * 
WON'T MAR FINISH * FITS ANY COACH OR SEDAN * 
CAN'T SHIFT * HOLDS UP TO 10 SUITCASES. 


RUBBER COVERED CHANNEL LOAD CAN'T SHIFT. Straps, 
HOOKS grip moulding firmly . fastened to bottom of bag, 


and securely without marring hold it firmly to car whether 
finish or interfering with doors. loaded or not. Straps across 


Springs give even tension. top prevent shifting of load. 
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3 dn rh SPRINGFIELD, OHIO 


R/DS YOUR LAWN 
OF UGLY WEEDS! 
WEED-NO- ORE 


Magre Weed Killer 


Destroys Ugly Weeds but Won't 
Harm Common Lawn Grasses! 


7 


BU RGESS 
vibro- tool 


a Mgh Bag sh 
The Vibro. Tool complete with 22 
accessories for engraving on steel, 
jewelry; decorating glass and plas- 
tics, carving on wood; cutting 
out patterns from cloth, rubber 
and cardboard, tooling and em- 
bossing leather, and many other 
jobs; plus sharpening stone, 
conveniently fitted into handsome 


hardwood, natural $1650 


finish, hinged box . , 


7-440141 


NO MORE back-breaking "—— -— ugly 
leafy weeds with WEED-NO-MORE! 


The 8-ounce lawn-size package treats 1600 square 
feet! Now you can enjoy a beautiful weed-free lawn 
for only $1! 


WEED-NO-MORE kills dandelion, plantain and 
other ugly weeds— yet won't injure soil. 

Get it today! Rid your lawn of ugly weeds for 
only $1. Just spray on... WEED-NO-MORE! 

On Sale at Paint, Hardware, Garden Supply, Department and Drug Stores 


WEED-NO-MORE 


THE AMAZING NEW WEED KILLER 
Made by THE SHERWIN-WiLLIAMS Co. Cleveland, Ohio 
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The Vibro-Tool operates by vi- 

bration... 120 vertical strokes 

per sec.; 60 cycles AC. 110 V. 
& 


The Vibro-Tool may be purchased 


separately, with engrav- | 
ing needle for..... M 7 50 


See Your Dealer or 
Order Direct 


LY ran vh 


of photographs, working drawings, 
and step-by-step directions . . . 


Oly 


issue full of 
how-to-do-it 
information ] | 43 
that is help- | =< 


for more woodworking fun, making fur- 
niture...lamps...foys and games... 
novelties . . . other interesting projects 


50r / 


delivered to your 
home six times a year in 


M. 


Popular, plan-packed 
hobbyist's magazine 


What a bargain! Page after 
page of plans, projects, and 
ideas — enough for a whole 
year of fun 1n your woodwork- 
ing shop. All for only 50¢! 


A Gold-Mine of Information 
You receive six big issues of 
The Deltagram. And in each 
issue you get the latest tips on 
how to perform operations 
more easily, more quee. more 
safely. You get useful infor- 
mation that's à big help in 
producing beautiful objects 
your friends admire. 

The Deltagram leaves nothing 
to guesswork. Everything is 
detailed and fate ;(, Com- 
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683G E. Vienna Ave., 


POWER TOO i5 
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Address............... 
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Sikio of Rockwell Finan Co.: 


t Trade Mark Neg 


E 


, U. S. Pat. Off, 


THE DELTA MANUFACTURING CO. 
Milwaukee 1, Wisconsin 


Enclosed is 506 in payment for a whole 
year's subscription to Tbe Deltagram. 
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plete, step-by-step instructions 
are in common, every-day lan- 
guage. Even a beginner can 
follow them without costly 
waste of time and materials. 


Subscribe Now 


Don't miss a single issue of 
The Deltagram. Get your sub- 
scription in sow for a year of 
enjoyment from this pleasure- 
packed magazine. 

Paper shortages limit the 
number of subscriptions we can 
accept. So to avoid disappoint- 
ment, fill out the coupon be- 
low and mail it today with 
50¢ in coin, postal note, or 
money order. 


‘Tear out coupon and mail today! 
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Anco RAIN-MASTER 
“Dead - Locker” 


WINDSHIELD WIPER 
ARMS and BLADES 


BLADE SNAP pee 


STAYS PUT“: rare 


= itt 


-© Š CAN'T-.FALL OFF 
^ CANT BLOW OFF 


A war-born invention—by ANCO—fi st) 
for military aircratt—now for your car. 


DON’T SHOOT YOUR 
GAS-PUMP MAN: 


He’s doing the best he can. Sure, he 
knows how dangerous it is for you 
to drive your car...in stormy 
weather... with your dull old wind- 
shield wipers that smear and smear. 
He’d gladly put on for you quickly 
a pair of keen new ANCO RAIN- 
MASTER Wiper Blades and Arms. 
He has them—Newest Models! But 
he forgets to remind you? Too busy? 
You can’t shoot him for that! 


PATENTS 
MAKE JOBS 


After all, it’s your car to protect. So 
youremind him.GetRAIN-MASTERS 
... patented features...original equip- 
ment on many makes of high grade 
cars and trucks... used in war— 
on our fighting tanks and trucks 
and ships and bombers too...because 
ANCO RAIN-MASTERS clean 
quicker, clean cleaner... last longer. 
May save you a costly smashup. 

Ask for RAIN-MASTER Windshield Wiper 

Arms and Blades next time you buy gas. 


THE ANDERSON COMPANY 


Established 1918 
GARY, INDIANA 
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MAKE SURE OF RENIER 


{X} Hunting Case, $ 


Come back with per- ane Mind SIM 
fectly exposed pictures | mS o 
every time. It's easy with TONTTIA 
the new, improved G-E a 
exposure meter to guide Lame i 

your camera. Gives you 
correct exposure in a 
jiffy. New, simplified 
dials make it easier, 
faster to use. Proved ac- 
curacy. Extreme sensi- a 
tivity. And xow lighter, po i 
sturdier. The ideal trav- Ek. 3 
el companion for your i 

camera. À grand gift. See 
the G-E meter at photo 
dealers ... it's 3 meters 
in one. General Electric, 
Schenectady 5, New York. 
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Y Kills the fleas 
S |». QUICKLY! 


Keeps others off 
lor days! 


Still 25« and 50¢ 


s y ME. OE diy hò 
Good Housekeeping 
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HUNTER’S 
COMPASS 


y 30 
/ Watch Type, All 
Metal, Jeweled Longines 


Euler All. Metal Army 
Type Hand- Sighting 
LEVELS z x 
$1.50 
PUBLIC SPORT SHOPS 


13 S. 16th St., Phila. 2, Pa. No COD's 


LEAKPROOF FLASHLIGHT BATTERIES * 


cA AY | FOR YEARS 


NO DATING NECESSARY 


RAY-O-VAC COMPANY, MADISON 4, WIS. 
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Simplify Your Work 
with an 


AUTOMATIC DRILL 


You'll find it a Jot easier and quicker 
to make clean, accurate holes with a 
Millers Falls automatic drill. These 
quality tools assure sturdy, smooth 
operation. They offer such advantages 
as: 

Eight fluted drill points (1/16" 
11/64" in diameter) recessed in the 
handle for easy accessibility. Each one 
in a numbered compartment. 

sure-tightening chuck holds drill 
points securely. 

Durable, attractive buffed-nickel 
finish. 

Millers Falls automatic drills are be- 
coming increasingly available. Let one 
of them save you time and effort. See 
them at your local dealer today. 


One Thing In Common — QUALITY! 


MILLERS FALLS 
TOOLS 
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COMPANY 


MILLERS FALLS 


Greenfield, Mass, 


THIS INVESTMENT COMBINES 
DIVIDENDS WITH HAPPY LIVING 


Pensacola, Florida, offers extraordi- 
nary opportunities for the development 
of beach vacation cottage colonies and 
other types of summer and winter 
vacation accommodations for which 
there is an active demand now. 


Pensacola has large areas of beauti- 
ful, accessible, undeveloped Gulf 
beaches. Pensacola is growing in im- 
portance as a summer and winter vaca- 
tion resort and as an industrial city. 


A few thousand dollars invested in 
a Pensacola beach cottage colony de- 
velopment should yield you not only a 
good income but also happy, comfort- 
able living in an ideal climate. Write 
for information today. 


Department C, 


MUNICIPAL ADVERTISING BOARD 


22 West Garden Street, Pensacola, Florida 


DIE -LESS 


DUPLICATING 


Many small pests can be formed without | 
dies, to duplicated accuracy of .001" with 
DI-ACRO Precision Machines, — Benders, 
Brakes, Shears. Save die expense and time Jpg ef. 
delay. Ideal for experimental be 
and research wor making . 

samples, models, etc. as well Ske 
as regular production runs. -—1 a 
Write for descriptive literature, 3 i Cm 


O'NEIL-IRWIN MFG. COMPANY 5». E 
342 Bth Ave. South, Minneapolis 15, Minn. QS BRAKE y 


$4 FE HAWDS 
WORK FASTER 


with Steel-Grip Gloves Gloves 


The best opportunity for lower 
costs lies in speeding production. 
Keep materials moving with Steel- 
Grip Reinforced Gloves. They 
handle rough, heavy, jagged ma- 
terials at breathless pace. Chrome 
tanned cowhide. Steel ribbon rein- 
forced palm and fingers. Steel 
thread sewed. Protect against 
cuts, bruises. Or what's your 
need? Over 4300 proved Steel-Grip 
Safeguards may give immediate 
answer. Used by big industrials 
since 1910. Write for catalog or 


i} oLD HICKORY- 
state your need /oday. 
E MERE chip INDUSTRIAL GLOVES co. 


BADE FN LIS A. . 


655 Garfield Blvd., Danville, Il. 
. Canada: Safety Supply Co., Toronto 


See 26 of the war's 
great pictures! Read 
a thrilling story of 
photography at war! 
This new booklet is free at your local 
GRAFLEX Dealer’s—or send 10¢ to cover 
handling, to Room 68, GRAFLEX, Inc., 
Rochester 8, New York. 


VISIT Graflex Information Centers—At 50 Rockefeller 
Plaza, N.Y.,and 3045 Wilshire Blvd., Los Angeles,Cal. 


GRAFLEX, ic. 


The Real Fun in Photography i is 


CKET-SIZE shots 
sprout to salon-worthy 
pictures . . . and it's so easy, so 
inexpensive with a Federal. From 
lens to lamphouse the Federal is 
a precision instrument, designed 
and engineered to produce mas- 
'terful prints. 

Included in the low cost of a 
Federal Enlarger is a fine anas- 
tigmat lens— another extra value 
feature that makes . 


"America's Fastest Selling Enlarger” 


“ENLARGING IS THRILLING” 
All you have to know about enlarging in 48 
amusing, wisdom-packed pages. 

25¢ at Camera Stores Everywhere 
or send coin (no stamps, please) to Federal 


FEDERAL MANUFACTURING & ENGINEERING CORP. 


Makers of Photographic & Electronic Devices 
213 STEUBEN STREET * BROOKLYN 5, N. Y. 


FEDERAL 


Iur popularity of motorcycling 
— "the world's greatest sport" — is surging 
to new highs! Thousands and thousands of 
enthusiasts — old and new — want Harley- 
Davidsons. Our production rate is at an all-time 
peak— but dealers are selling Harley-Davidsons 
faster than we can ship them. If you want 
the thrill of Harley-Davidson — 
all the fun and thrills of motorcy- 
cling—see your Harley-Davidson 
dealer EARLY! Latest models 
give you so much in power, speed 
and stamina, they're well worth 
waiting for until your dealer can $ 
deliver your Harley-Davidson. 


DAVIDSON 


MOTORCYCLES 


HARLEY-DAVIDSON MOTOR CO. E 
Department PS, Milwaukee 1, Wisconsin i 
Please send free copy of 24-page "Enthusiast" Maga- ^ 
zine, filled with motorcycle action pictures and stories. p 
| 
[| 
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HOW TO GET THE MOST 
FROM TODAY’S 


* INCREASED DRIVING 
* NORMAL DRIVING SPEEDS 


If your spark plugs were changed to the type 
of plug which was necessary with “lower 
octane” fuel, restricted driving, and low speeds, 
it is time to change back to the factory recom- 
mended type,— or to a “cooler” 
type in the case of preignition 
or rapid electrode wear. 


Today’s AC Spark Plugs are 
built for today’s gas, mileages, 
and driving. They give you 
quicker starting. They last 
longer and stay clean 
longer. And new AC's save 1 
up to 1 gallon of gas in i i E 
every 10 you buy. ! 1 


AC Spark Plugs have 
been original equipment 
on more than 2 of every 
4 new cars, buses, and 
trucks built since 1932. 
With today's improve- 
ments, AC is more 
than ever the plug for 
utmost reliability. 


AC SPARK PLUG DIVISION 
GENERAL MOTORS CORPORATION 


E LEN 


ay 


SPARK PLUGS 
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HOT, READY FOR USE ONLY 90 SECONDS 
after plugging in! Kwikheat is the only solder- 
ing iron with a thermostat built into the tool 
itself*—maintaining the proper level of heat for 


6 TIP STYLES 
(1 E 


0-51.25 most efficient, economical operation. SAFE! 
i ... Cannot overheat—ECONOMICAL! ... Lasts 
i1-51.25 longer—saves tips and requires less retinning. 
POWERFU L!—225 watts—yet exceptionally 
22.51.25 light weight (14 oz.). Well-balanced with cool 
protecting plastic handle. Modern streamlined 
design. Six interchangeable tip styles adapt one 
43—$125 Kwikheat Iron to all your soldering jobs. You 
will be proud to own America's finest and most 
SI. versatile soldering tool...from tip to plug 


Kwikheat is in a class by itself. Ask your dealer 


to demonstrate the quick-heating feature now! 
5 palented 


Kwikheat Iron with choice of any one tip . . $11.00 
Set of 5 Tips, — el = D, 2, 3, 4, and : ia 00 


d 


#5—Melting Pot 
for tinning — 51.25 


à | l | Dept. PS- 1, Kwikheg! cm: of 
N SOUND EQUIPMENT CORP., 3903 Sun Fernando Rd., Glendale, 4 Calif. 
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Americas favorite compressed air rifles for indoor or outdoor 
shooting are back again! Available in.22 cal. single shot and 
Magazine Loading Types. At your dealer—or order direct. Ask for 
Crosman SUPER-PELLS too—the better ammunition for all eom- 
pressed air rifles. 


CROSMAN ARMS CO., INC. ROCHESTER 7, N. Y. 
B/ RADIO POWER LINE FILTER $1- 00 


Z Eliminates power line noises due to elec- POST PAID 
V7 tric shavers, buzzers, vibrators, motors, 

door bells. light clicks, etc. Plug directly into elec- 
tric outlet. S/C Laboratories, 20-22 Van Wagenen 
St., Mewark 4, M. J. 


MINIATURE 
ENGINES 


| Gasoline—Steam 

' Air—Locomotive 
THE WORLD'S 

MOST FASCINATING HOBBY 

Build them yourself — In your own shop 


With your own tools 


Send 10 cents for my illustrated 
catalogue listing the world's 
largest selection of miniature 
engine castings and drawings. 


WAYNE MILLER 
| Suite 202 
Engineering Bldg., Chicago 6, U.S.A. 


CIR 


Senior Kit contains chemicals manufactured by Merck & 
Company, standard chemistry textbook, Pyrex Erlenmeyer 
50 ec flask, six chemical test tubes, test tube holder, Pyrex 
beaker 50 cc, six chemical vials, built-in test tube rack, 
wooden spatula, 100 strips blue and 100 strips red Litmus 
paper, six 12” strips glass tubing, atomic element and 
weight charts. chromium plated forceps. alcohol lamp, and 
5 ec pipette. All these materials in beautifully finished 
wood cabinet 18” wide x 14” high and depth tapering 
1" to 4". Weight 20 Ibs. Two bottom trays removable, leav- 
ing a water-proof bottom which acts as a chemical resistant 
laboratory table. $29.50 


Kit Corporation also offers a compact, well-balanced Jun- 
ior Chemical Laboratory Kit, at $11.95, and the Young 
Scientist Chemical Lab-ora-toy at $1.95. 


old-style Hearing Aids. 


Amazing "X-Cell" outperforms units 5 times its 
size! All one unit—no cumbersome separate bat- 
tery pack—no battery wire nuisance—no "harness: 
Comfort-Curv design—wafer-thin case! Increased 
power gives better hearing under all conditions. 
Range Selector to filter out annoying background 
noises. Ever-level full tones bring back clear, 
lifelike hearing. Find out WHY there are more 
Beltone one-unit Hearing Aids in use than all 
others combined. 


BELTONE HEARING AID CO., 1450 W. 19th St., Chicago 8, Ill. 


About 4 size and weight of 


BOOKLET 


MODERN, COMPACT, PROFESSIONAL-TYPE KIT 
SERVES AS A COMPLETE PORTABLE LABORATORY. 
MERCK & COMPANY CHEMICALS. TOP QUALITY 
THROUGHOUT. 


New industrial chemical techniques and 
new synthetics have focused America’s 
: attention on chemistry. To meet this 
widespread interest, Kit Corporation. has produced 
this complete, professional-type chemical laboratory 
kit . . . hobbyists and students can perform a wide 
ringe of experiments with this single, compact unit. 
Kits are currently being used by leading colleges and 
universities to expand their laboratory facilities to 
care for the greatly increased enrollment in advanced 
chemistry courses. More and more companies are 
looking for men who understand the fundamentals of 
chemistry. Many advanced hobbyists who studied and 
experimented with chemistry purely for their own 
amusement have suddenly found their hobby is paying 
them big dividends in advancement and more pay. 


Write for free descriptive literature and your dealer’s 
name. If your dealer is out of stock, shipment can be 
made direct to you. 


N.Y 


212TH ST. AND JAMAICA AVE., QUEENS VILLAGE 


Te ee: 


SO TINY! SOUGHT! 
YET EVERYTHING SOUNDS 


CLEARER-TRUER 


BELTONE HEARING AID CO., Dept. PS-7 


z=] 


MAIL 


i Ce dM n: Ple; ge nd " FREE Beltone | 

C 0 U P 0 N Hearing “Aid booklet. No S ERE | 
NOW 

Name j 

F R i 4 Address l 
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Improv ed Moulded Plywood . Models, | 
141!5,'—240 pound DeLuxe Runüubout- - 
mahogany tinished exterior and spruce 
interior. 12!.-' and 16!'.' Standard, de- 
luxe and super «uleluxe-—0' dinigy—12' 
ightweizht :iuto-top and 12' runabout. 
any other models to choose from. 
Wolverine quality built boats have made 
thousands of friends among sportsmen 
and pleasure seekers. Write for our 
free eutauloz. 
WAGEMAKER COMPANY 

Dept. 26 Grand Rapids, Mich. 


MANDEE ©’ 138? U Sis 
' 100I USES 
Smooth, steady power at your fingertips! Perform precision 
o tior t] ible with ' oth table tool! With 
eBandee you cay tarn out proteasomal oning proce dor | HULL AUTOMOBILE COMPASS 
pleasure or profit—ship, plane and train models, costume A travel companion 
| 
| 


jewelry, wood carvings, puppets. initialed tumblers, ete, 
AC o" DC 25,000 r.p.m. Wt. 12 oz. that knows direc- ME 
tions anywhere, any BH 


USK THE RIGHT ACCESSORIESI Choose them from the . T d as, 
| ! me, W for l- 
most complete line . . . more than 300 made right in the En p? nd Moris 


Hendee plant. 
GET A GOOD START Price $3.95 


cer rme | HULL MFG. CO, P.O. Box 46-68 Warren, Ohio 
HANDEE KIT 


| EAL DOT ABDLIZAYPU 
r ü F 
ee HANDEE Tool , NEW OOT APPLICATOR: 


and 45 most 
SM E... | TREATS A SCREEN 
sories packed in in 60 seconds 

4 compact steel ith i H en off 
À carrying case. | with supply o fm 
f You'll be | N&K INSECTICIDE PAINT ‘° 

amazed at what 

you can ac- 
complish! | 


Fanii $25.00 
Handee only. divin 


“Op > FREE RADIO CATALOG 


THe SELF OR A FRIEND. " nf 8 NW 4 Latest radio and electronic parts and 

$ eee. devices, newest ham gear, gadgets, 
‘OF "A LIFETIME EB "eem war surplus items. All in this new 
FREE catalog. Don't delay, 


| N ATTACHMENTS — 
— BURSTEIN-APPLEBEE CO. 


Fit Handee only, enable novice Nc i | M aids 1014S McGee, Kansas City 6, Mo. 
or craftsman to do perfect work. pu | "i i | l = s 


Magically, easily, your offhand 
carving, routing, shaping will be 
exact as to depth of cut, ac- 
curacy of line. Set of 6 attach- 
ments with instructions,  post- 


DR scien M NUM 


ORDER NOW. SATISFACTION GUARANTEED! 


What warns 
expressmen glass 
won't bounce? 
What warns them not 
to crush or jounce? 


1101 W. Monroe St. Dept. Chicago 7, Ill. 


Send []Handee Kit []Handee Tool [Jj Precision Attach- 
ments QO C.O.D. O Remittance enclosed [ Send Manual 


MEN. suuosocsowxnw x^s £stagkcAsxU m .UR RUE 4CENEOR NURON igno EUM M | - | 
BONN iL BUD ac qam. uomen te Et veces — | 
i " CAUTION. LABELS ` 
poy | [as Stationery Departments Everywhere | 
POPULAR 
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Exclusive! BEEETINETCITETTXITT 
SO TRANSMITTER KIT. 


40 WATT 
INPUT 
KITS 


$59.95 


Complete including 
all parts, chassis 
panel, streamlined 
cabinet, less tubes, 
coils, and meter. 


Cat. No. 70-300. 


Cat. No. 70-312 Kit same as above, wired by our engineers $75.00 
All necessary accessories ....... eese nnn $13.85 extra 


Here is the latest, most outstanding transmitter value on the 
market today, The WRL Globe Trotter is capable of 40 Watts 
input on C.W. and 25 watts input on phone on all bands 
from 1500 KC through 28 Megacycles. Incorporates the Tritet 
Oscillator using a 20 meter X-tal and providing sufficient drive 
at 10 meters for the $807 final; Heising choke modulation; 
three bands, all pretuned; 10, 20, and 80 meters; metering 
provided for "both oscillator and final stages; two power supplies, 
one for 807 final and modulator tubes, and one for the speech 
amplifier and oscillator stage. 


FOR EARLIEST DELIVERY on your favorite receiver place your 
NUN. T with Leo. All makes and models. Liberal trade-in. 
Easy Terms. 


FREE! 


Our Latest FLYER | >. y 
of radio parts. fi - 2 , 
Giant Radio Referenc J INHO 
Map 3łx41 a. : 15e ye py sconrorario 


Tube Base | 
Calculator 25e Formerly Wholesale Radio Laboratories 
Address Dept. PS-7, Council Bluffs, lowa 


Remove the screws and fill in the holes 
and any unevenness under hinge or other 
loose fixture with Smooth-On No. 1 Iron 
Repair Cement mixed with water to form 

a soft paste. Insert the screws in the soft 
Snautk On and turn up tight. Overnight 
the Smooth-On will harden like metal and 
hold the part tightly in place. 

Simple, isn't it? And just as simple to 
seal cracks, stop leaks, tighten loose parts 
in heating and plumbing systems with this 
half-century-old home repair necessity. 
Keep it on hand for emergencies. Get it in 
inexpensive lk-oz., 7-oz. or larger sizes at 
your hardware dealers. If he hasn't it, 
write us. 


J KE E 3 REPAIR HANDBOOK 

| SAVES YOU MONEY 

40 pages, 170 Sagres clear, simple, tested directions for 
dozens of useful home repairs, 


IF YOU HAVE A 


HAND FINISHING OPERATION 


arce P S 


=eeee=Sign and Mail Nows»mmmmn 


SMOOTH-ON || 


CEMENTS Smooth-On Mfg. Co., Dept. 58, 


U $ E A SIND- O SLEX 570 Communipaw Ave., Jersey City 4, N. J. 
| —  TrodeMork Reg. U.S. Pot. Off. | 
The new Sand-O-Flex Contour Sander gets in and around curved 


Please send me a Smooth-On Handbook, 


surfaces. Replaces hand sanding, filing and scraping. The cen- | NAME... o ipe S EPA aan can RAUEN diana di 
trol magazine houses a strip abrasive that threads out in front | 
of brushes. The brushes cushion the abrasive and force it into TT LL oco d1 iam ocex REOS EE 


the hard-to-get-at places. Abrasives come in a wide variety of 
grits — one for every purpose. Sand-O-Flex adapts to any motor 
shaft, and now comes in three sizes for every type of home or 
production use. For complete information, write to 


SAND-0-FLEX CORPORATION 


4373 Melrose Avenue * Los Angeles 27, California 


Doit with SMOOTH-ON 


The Iron Repair Cement of 1000 Uses 
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“A Six Room House, $2800 


Complete, Ready for You 


'DUSTLESS" SWEEPING 
SIMPLE AS THIS 


to Move In” 


BY GEORGE W. PEARCE 


The author, a mechanical engineer, reviews the 
history of housing and shows how building costs have 
risen in the last 150 years until few families can buy 
a house adequate for their needs. 


He then describes how, by the use of various 
money-saving building methods, a large, modern, 
6-room, thoroughly insulated, fire resistant, 2-bath 
bungalow with garage can be had most anywhere in 
the United States for $2800.00. 


Included with the book are 10 folded drawings, 
12” wide x 18” long. These drawings by Mr. Pearce 
show all the details of construction for this house—the 
wiring, the plumbing, the automatic oil heating 
system and the fluorescent lighting. The book is de- 
voted to showing how similar savings can be made 
on any house of any style, size or floor plan. 


A very readable and interesting book. Every pros- 
pective home owner should have a copy. 138 6” x 9” 
pages, 26 illustrations, leatherette bound. 10 large 
drawings. 

Send $2.00 to TECHNICAL PRESS, Box 6 D, 
Swampscott, Mass., and your copy will be rushed to 
you postpaid. Distributed solely by Technical Press— 
Not sold in book stores. 


INCHES s 


Een out ics PAAR 


With our six inch tool steel cutters 
make mouldings, casings, drop-leaf 
tables. grooves beading and jointing. 
Moulding cutters, A 1 in. wide $1.50. 
lle in. $1.75, Jointing cutters, B 
1 in. 81.50. 114 in. $1.75, E 1 in. 
for drop.leaf tables. $1.50, E 11% 
in. Makes 34 in. cove & Quarter, 
$1.75 Postpaid, Guaranteed, State 
size hole. List & Folder free. 

JOHN A. SANDSTROM 


A high speed, one-man driller equipped 
with fast new type auger. For N 
any row crop tractor. Easy to mul) Pe 
operate from driver's seat. Make ER D. 
big money doing custom digging. 
Guaranteed. Write for details. 
OTTAWA MFG. CO., 701 Elm St., Ottawa, Kans. 


THE GEM MAKER 


Amateurs or professionals . . . hobbyists or jewelers 
.. . Polish your own gems with a B&I Gem Maker. 
You will find this a profitable adventure. All neces- 
sary lapidary equipment is furnished, including a 
| super-charged diamond blade for sawing, and all 
P asp wheels for grinding, shaping and polish- 
rw. ing, also complete instructions. The com- 


| 
plete equipment as shown, less motor and 
belt, for only $29.50, f.o.b.. Burlington, 
r 4 d Wis. Write today for information and lit- 
s " Lao eratureon the Gem Maker and accessories. 
OPERE ~~ — M4B&IMFG.CO., Dept. M,Burlington, Wis. 


DOES MORE FOR LESS 


è Dustless 

& Speed 5weep 

è Speed Wash 
brushes 


Lr ae a ee oe lee era 
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| Lumber—Plywood Available | prs, — 
i Harold Hunt wants to send you big new i Per ion I 
| No. 15 Catalog. Over 124 pages of wood- | i I AN 
= ^ working ideas. 12 pages of rare woods In Xv coc oe 
BRUSH COMPANY colors. UNEQUALED BARGAINS in im- B ; I— 
| | ported and American woods, supplies, hard- 


: 3 " ` to-find hardware. Send only l0e to cover 
528 N. 22nd Street * Milwaukee 3, Wisconsin 


postage and handling, 
CRAFTSMAN WOOD SERVICE CO, 
2729 S. Mary St.. Dept. 8-71, Chicago B, Ill. 
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illus: US Battleship Mo. Carolina Class 111 


Build a scale model of your favorite ship! 
ACAN models are so realistic, you'll 

be proud to have several at your "command." 
It's easy to build an Quse coJiX: model. 
No parts to make, no tools to buy. You get all 
fittings, step-by-step instructions, detailed dia- 
gram, cement, filler clay, steel wool, file, 
pomt. brush, paint! 7 waterline models come 
in ready-to-build kits — Battleship, 

, Aircraft Carrier, Destroyer, DE, 
EA Cruiser. All models scaled 1 in. to 
ES. 500 ins., $6 to $11 at hobby shops. 


Send 35c in coin for 32-page cata- 
log of ship, plane and tank models. 


COMET METAL PRODUCTS CO., Inc. 


91-12 132nd St., Richmond Hill 18, N. ; 


tMtake Your Quae 


+ RUBBER MOLDS 


with 
RED LATEX MOLDING COMPOUND 


ave fun; make your own molds for plater objects, 
Earn money. ho s and gifta for home end to sell to friends. 
RED LATEX MOLDING COMPOUND (60% density) now avail- 
able in quart and gallon quantities, Gives perfect results, easy 
to apply. Send for complete information and prices. OHIO 
SUPPLY CO., Dept. H3, 474 Lilly Ave., Columbus 5, One. 


COOLING 
Xe BLOWERS heatinc 
: " Cooler supplies, Pads—pad frames, Cooler 
Wiri * Pumps, Fan Blades, Gas & Oil conversion burn- 
ers, Forced air furnaces, Wanted Men to sell 
and install our conversion burners and furnaces. 
PEERLESS SALES 4318 Sheridan Blvd. LINCOLN 6, NEER. 


omp»" v- 
BEATS 
the World 


Better Built 


Lower Prices 


Safe Boats With 
Full Length Spray Rails 


Keep passengers perfectly 
dry—even at high speeds, 
Catalog also shows two new į t d 
models of "Take-Along" ; 
Boats. Two big factorics— Outboards 

save you iy 


Write for your ape S F kind e of 


GRINDER & TOOL CO. 


ESTABLISHED 1896 


a HOMPSON BRO ROS. s, BOAT MFG, GO, im SHEBOYGAN, WIS : ONSI N 
PÉSHTIGO, Wis. CORTLAND, N.Y. 
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Here’s the Mew BULL-DOG M 
Tractor LIFT 
Made by 


OTTAWA Mfg. Co. 
Our 42nd Year 


Yon've Been 
Waliing For 


Tg EE 


am am ae = 


Hay Rake and Stacker Attachment Also Available 
| The BULL-DOG Tractor Lift makes easy, fast 
moving of manure, dirt, sand, gravel, snow, bar- 
rels, etc. Builds ponds. Lifts machinery for load- 
ing. Latest hydraulic engineering features. Does 
| a thousand jobs on farms, parks, highways. 
Guaranteed. Write today for details. 


fale cena lata 


OTTAWA MFG. CO., 701 Allen St., Ottawa, Kansas 


NEW rapio: 


Slips in your pocket or purse— Wt, only 


3 ozs! Complete READY TO PLAY as | 
B shown with self contalned phone for per- 
sonal use, Smooth durable black and silver 
plastic case, Has patented fixed Crystal- 
Slide Tuning Dial! NO TUBES. BATTERIES, 
| t ft. OR ELECTRIC PLUG IN REQUIRED — Little 
| me IEEE S | up-keep cost— Should last for years—USU- 
| : ALLY RECEIVES LOCAL BROADCASTS with- 
out outside aerial wires, 
GUARANTEED TO WORK 
when connected and used according to in- 
| | xv d m i structions sent with each radio, Can be B 
used In homes, offices, hotels, cabins, in 
bed after giu? oe 3 i 
i asm. Money oraer, cnec ho Tii IV HOSTIT AT 
| Send Only $100 ES- 00 n ls Helicase fees on Eel seen pU sen 
| 9$: +. for pu AStpal iil deliye ry IDEAL GIFT FOR CHILDREN OR 
| ADULTS ALIKE! NEWEST PRACTICAL NOVELTY! Get your PA. 
KETTE RADIO NOW for real enjoyment. Order today—NOW! 
| Dealers in most cit 
| 
| 


| PA-KETTE ELECTRIC CORPORATION Dept. PS-7 Kearney, Nebraska 


ideal Gift for 
Your Service Man / 


Heavy 10K Solid Gold Souvenir Service 
Ring of World War II. A beautiful and 


authentic ring that your service man will 
be proud to wear and cherish forever. It 
plainly shows that he is a Veteran of our 
Armed Forces of World War II. Available 
in all sizes, We pay postage and Fed. Tax. 


No. 1214 Sterling Silver . . . kir yt 


10K Solid Gold . . . 18.00 
Send for Circular of Service "Jewelry. 


Ta-pat-co 
Government Approved 
LIFE-SAVE VESTS 


AND LIFE PRESERVER 
CUSHIONS 


T3773] GAME SUPPLIES 


Club Furniture - Counter 
FAMOUS Games - Purchboards - 
TE DU lagic Cards Readers, Read 
BLUE BOOK the backs - Inks - Daubs - 
Poker Chips - Tops Flats - 
Layouts - Game Boxes. 


CATALOG 
K.C. CARD CO., 838 South Wabash Ave., Chicago 3, Ill. 
TRAILER AXLES, HITCHES, ANS PARTS 


e If you are interested in purchasing 
trailer axles, hitches, and other trailer 
parts, contact us promptly. 

Write Mie free literature 


Life-Save VP eser vers thal New n! sana 
buoyant cushion pf i OIL FOR ALL 


H. (— 
never let you dow ia, HOUSEHOLD-SPORTSMAN- MECHANIC 


THE AMERICAN PAD & TEXTILE COMPANY 
GREENFIELD, OHIO 


POPULAR 
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“FOR LOOSENING TIGHT, 4 
; RUSTED SCREWS j 


Tully's tremendous EXTRA LEVERAGE 
loosens tight, rusty soféws easy; tightens 
screws so they stay pay Power-Arm closes 
for regular driving Strong aluminum 
handle, forged steef blade. In 3 popular 
sizes from $1.95 ÜP; Kit Box of all 3 sizes, 
no extra charggj Ask your tool dealer or 
write us for | freg ? folder. 


DEALERS: Write for complete merchandising details, 


SWALLOW AIRPLANE CO., Inc., Wichita 1, Kansas 


Sand Casting—fForging—Heat Treating— Case Hardening 


BRONZE FOUNDRY 


1s again available in limited quantity 
without priority. Orders filled in sequence 
as received. INVENTORS-SCHOOLS- 
CRAFTSMEN use FOUNDRYETTE for 
making castings quickly for new inven- 
tions, for instruction, and general pur- 
pose. Order now for early delivery. 
Three sizes are available capable of mak- 
ing bronze castings of 1!5, 3, and 6 
pounds weight, aluminum, copper, brass, 
etc. £17.50, $24.00. $34.50. f.o.b. Kansas 
City. Domestic gas supply and 110 volt 
AC or DC energy required for operation. 
Write for circular. 


l .. KANSAS CITY SPECIALTIES CO. 
Box 6022, Dept. S-68 Kansas City, Mo. 


DE Te The new THOR "''B'"—Sensational 
d und miniature gasoline engine that really 
works. Super-power performance 
featuring new presto starting device, 
longer crank shaft, better fuel con- 
trol, improved Cam and Timer, Wear- 
Proof rod. Smooth. velveted power 
that roars into action with a “twist 
of the wrist.” Over 10,000 already 
sold. 1/6 H.P, Complete with coil, 
condenser, and fully illustrated in- 
structions, only $9.95, Bench tested, 
ready to run. guaranteed. Powers all 
models, Send $1.00 

—shipped collect same dav C.O.D. 

FREE Just off the Press. Send for big 
40-page illustrated hobby catalog with over 
300 illustrations; over 1,000 listed items. 
The ''Bible'" of wide-awake modelers, Write 
for it now—no obligation, naturally! 

AMERICA’S HOBBY CENTER 
Dept. 576, 156 W. 22nd St., N.Y. 11, N.Y. 


fà Easg. Pra Simplified | Portable 
Ira Economical 
Build Your Oun. Save $$$ 


"lhe Hobart Are Welding School 


quem mmm mmm 


Jea Profitable! 


Your own arc welding job shop 
never had a brighter future! It's 
so easy to start, too, with Hobart 
Arc Welders because they handle 
all construction and repair jobs 
faster with greater profit, Every- 


body brings their work to you. Electric 


Only Hobart cam offer you the welding 
power you need for high quality welds 
—and get the exact welding heat so 
quickly and easily. A choice of 1000 
combinations of welding heat; volt-amp 
adjustments made by Remote Control. 


Hobart Arc Welders are economical to 
operate ond to own. They last many 
years longer because they're sturdy and 
tough. Year in and year out, your 
Hobart is a steady money-maker—use 
the convenient coupon for more details. 


It's so easy to build your own gasoline 
drive arc welder with the Hobart Gen- 
erator and a used auto engine and 
chassis—and you save hundreds of dol. 
lars. This equipment gets the profitable 
jobs in the field —check coupon! 


à | : "Build 
ully authorized under G. I. Bill. Com- Your Own” 
plete and intensive course in welding Generator 


in all its phases. Modern building. Ex- 
pert instructors give individual 
instruction. Graduates quickly 
employed, Check coupon. 


Hobart Bros. Co., Box P-76 
Troy, Ohio 


HOBART BROS. CO., BOX P-76 
TROY, OHIO 
Send FREE copy of ''Welder's Pocket - 
Guide™” and details on items below: p b 
C] Electric Portable [] Welding School Guide" 8 
C] A. C. Arc Welder [] Generator Only : 
NAME : 
ADDRESS L] 
i 
6 
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Pulsing steadily, —" of times a mile, 
your AC Fuel Pump is the strong, reliable 
heart of your fuel system. It has given you 
long, faithful service because of its inbvilt 
quality and scientific design. 


You can prolong that faithful service indef- 
initely, if you insist upon an AC when 
you replace your present pump with a 
new or rebuilt one. 
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MILL IT 


ON YOUR LATHE £z K e 
WITH A PAULUM G GREN' 


—— ^ Im 


MILLING ATTACHMENT 


Now — you can do milling, slotting, grinding, 
grooving, squaring shafts, sawing at angles, and 
many other important operations on your lathe. 
PALMGREN MILLING ATTACHMENT is 
a necessary fixture for small shops, schools and 
emergency work in large plants. Fits South 
Bend, Atlas, Craftsman, Logan, Sheldon 
and all other makes. It has 360? grad- 
ew» uation for rotary angle adjustments, 
X also graduated feed and adjustment 
| screw. Easily mounted by strad- 
dling lathe's regular tool post. Try 
Ne. 230 one—it will quickly pay for itself. 
IMMEDIATE DELIVERY 


We. | Vue bn i | geet | Qe. ("eL 
ele |e |e |e |e | 
400 : 15 25 2 39.75 


Order trom your dealer or jobber, Writ duci. 


CHICAGO TOOL AND ENGINEERING co. 
Mire. of PALMGREN PRODUCTS for Over £8 Years 
8396 South Chicago Avenve . Chicago 17, Ilinois 


TESTER 


LOCATES TROUBLE INSTANTLY 
IN ALL ELECTRICAL DEVICES 


In this single unit are all the necessary tests for 
examining every appliance, Checks thermostats 
under working conditions. Tells instant it opens 
or closes, Controls heat on soldering irons. Pre- 
vents over-heating. Tests continuity, open cir- 
cuits, automatic irons, vacuum cleaners, motors, 
= coin machines, bulbs, 3-way switches, etc. Great 

| 7^" time and money saver! ONLY $10.95 COMPLETE. 
Pat. Pend. No C.O.D.'s. Shipping wt, 3 lbs. 


FRE with each Tester, New, Complete Practical Course in 
electrical appliance repairing. WRITE FOR CIRCULAR. 


HANLAN CO., 1419-B, West Jefferson, Los Angeles 7, Calif. 


ELECTRICITY FOR ANY JOB 


ANYWHERE 


Reliable, economical electric serv- 
ice, anywhere, anytime, with an 
- Onan Electric Plant. Driven by Onan 
AER 4-cycle, gasoline engines, Single- 
a Aa unit, compact design and 
sturdy construction. Water 
or air cooled. 


ž Capacity range: 350 to 35,000 
sew Watts; 115 to 660 volts A.C., 

T 50 to 800 cycles; 6 to 
800 volts D.C. Combi- 
nation A.C.-D.C. types, 


65 different models. 
Write for folder. 


ONAN 


1841 ROYALSTON AVE. MINNEAPOLIS 5, MINN. 


| D. W. ONAN & SONS 


for Lararcous Smoking Comer 


don't forget 
THE CORE OF THE 
BOWL IS GENUINE 


IMPORTED BRIAR 


OL 


FOR DISCRIMINATING MEN F p". a 
| AND WOMEN EVERYWHERE udi ut f 
THE SENSATIONAL ctl 1 


ALUMINUM ; 
CIGARETTE 4 
HOLDER 


è FILTERED 
® HANDSOME 
+ FEATHERWEICHT 


BUILT-IN 


WHEN YOU BUY Y RASWIGHT BATTERIES ASK FOR 


“EVEREADY” FRESH DATED BATTERIES 
The word "'Eveready"" Is the registered trade-mark of National Carbon Co., Inc. 


N EW MIDGET ELECTRIC 


Plugs into Li ght "t$ 
ocket AC or DC | 


It's new! It's handy! It's effi- 
clent! Use the Midget Electric Are 
Welder for hundreds of light-metal 
jobs, Does comparable welding 
work with a 1/146 inch welding rod 
on thin metal as that of larger and 
higher priced welders. Operates on 
15 ampere fuse, 110 volt 60 cycle 
A.C. or D.C. current. by use of our 
special standard-coated 1/ 16-ineh 
welding rods. Generous supply of 
rods supplied with machine. Hec- 
ommended for all light welding 
like automobile fenders, etc, Take 
the Midget Arc anywhere to the 
job. Sturdily built and fully uar- 
anteed. Comes complete —ready to 
use, Nothing else to buy, No pre- 
| vious welding experience needed 

to strike an arc. In a short time. 
anyone mechanically inclined can learn to weld with 
this machine. 

You'll find hundreds of money-saving, time-saving 
uses for the Midget Arc around your home, garage, or ' 
workshop. Also in garages, factories, repair shops, tin shops, me- 
chanics, farmers, inventors, etc, Order a Midget Electric Arc Welder 
now! SEND NO MONEY. We'll rush one to vou. complete with rods 
and helmet (equipped with APPROVED wedine glass», Pay postman 
only $3.95 plus postage charges, If not satistied return Midget Arc 
in 5 days from receipt and we'll refund vour money immediately. 
RUSH YOUR ORDER NOW, 


MIDGET ARC WELDER CO., Strader Ave., Dept. K-205, Cinc'nnati 26, Ohio 


“nv 


‘Nobody [oves a Drip 


SOBBED REGGIE THE RADIATOR 


"Holy smoke,'' 
moaned Reggie, “‘is 

all that rust and 
sludge coming out of me?” 
“Sure is," the service man 
replied. “One bottle of 
K & W Radiator & Block 
Cleaner is knocking all the 
corruption out of your sys- 
« tem. Now if you'll open 
wide and say 'ah-h', [ll 


use K & W Radiator Seal." 


"Whatll K & W Radiator 
Seal do?" Reggie asked. 
"It will fix you up in 30 
minutes," the service man an- 
swered. "If one bottle doesn't 
stop every one of those leaks, 
nothing but repair aay) surgery 
can take care of you!” A cau- 
tious radiator at heart, Reggie 


asked, "Do you guarantee that?" 
“Absolutely,” 


the service man 


shot back. 


“Gee,” Reggie smiled, 

"that K & W Radiator 

Seal really hit the spot. 
It’s not even 30 minutes and I'm 
not leaking a drop." 
“Of course not," the service man 
grinned. "Now the clincher. A 
K & W Rust Inhibitor treatment 
and your cooling system is all set 
for a long, trouble-free season." 
"That's right," Reggie agreed, 
"Rust Inhibitor is ilie product 
that's famous for keeping rust 
and scale from forming!" 


MORAL: Prevent and correct cooling 
system trouble by using K & W 
products: K & W Radiator and Block 
Cleaner, K & W Radiator 

Seal, Ret oer gps lt 

itor—all sold with |, 

a money back | 

e 


Other K & W products are A & W 
Metallic Seal and the patented 
K & W Mechanical Method— 
used by engine builders and mod- 
ern repair shops for making fast, 
guaranteed repairs to cracked 
engine heads and blocks. 


Fer same of nearest K & W Mechanical T 
Method station wire or write Kerkling & Company, Burbank, California. 


by BRUSH 
Easy to Plate CHROMIUM 


GOLD, SILVER, NICKEL, COPPER 


EE ... For Pleasure and Profit! 

| If you have a workshop—at home or in busi- 
A ness—you need this new Warner Electro- 
plater. At the stroke of an electrified brush, 
vou can electroplate models and projects— 
vou can replate worn articles, faucets, tools, 
fixtures, silverware, etc. with a durable, 
sparkling coat of metal . . . Gold, Silver, 
Chromium, Nickel, Copper or Cadmium. 
" Method is easy, simple, quick. Everything 
furnished—equipment complete, ready for 
use. By doing a bit of work for others, your ma- 
chine can pay for iiself within a week. 
| make your shop complete by getting a 
Warner Electroplater right away. Send 
today for FREE SAMPLE and illustrated 
| literature. ACT AT ONCE! Mail Couton. 


Set ME WARNER ELECTRIC CO., DEPT. J-10 
twa 663 N. Wells St., Chicago 10, Illinois 


FREE Details & Sample! 


reat 


= WARNER ELECTRIC CO., 663 N. Wells St., Chicago 10, Dept. J-10 $ 
a Gentlemen: Send Free sample and Details to: a 
E Name ; 
= a 
: Address. z 
a City —— CN AEN E E 
E = 


Í,spuEBEEBEEBHEESNENEBHASSEEHEHHEEBSHENEHSNANEEEBSSHEEHEBEAEBSESENEBEFEREBEBBESEN 


YOUR OWN. e) 


"s Business d 


A AAFARAATVAM Padi cdi i oii ai ai a a i ti all ul i i ai UR a c EN 


You can have a good, steady, cash business of 
your own reconditioning saws with the Foley 
Automatic Saw Filer, which makes old saws 
cut like new again. The Foley is the ONLY 
machine that files all hand saws, also band and 
circular saws. Easy to operate— no eyestrain, 


SEND FOR FREE PLAN—shows how to 
start in spare time—no canvassing. Send 


AAO PAE oe ee 


coupon today—no salesman will call. 


FOLEY Zanat SAW FILER 


FOLEY MANUFACTURING CO. 
719-6 Foley Bldg., Minneapolis 13, Minnesota 
Send Free Plan on Saw Filing business, no obligation 


Name = 
Address 
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PAINTERS’ 
STRIPING TOOL 


NOW you can do your own expert striping on furni- 
ture, bikes, model planes, bulletins, autos, toys, 
signs, linoleum, wall board . . . make plain walls 
look like tile! It's easy to paint straight, curved, 
circular, even parallel lines with any color. Handi- 
est paint tool in your workshop! Type "M" Master 
Painters' Striping Tool complete with tip for 1/16 
stripe, $1.00. Extra tips 1/64", 1/32", 3/64", 1/16", 
5/64", 3/32", 1/8"—75c each. Tool with complete 
set of 7 tips $5.00. (C.O.D. orders 25c extra.) 
WENDELL MFG. CO., 4234 —A Lincoln Ave., 
Chicago 18, Ill. : 


A TOOL<.. 
NOTÀ BRUSH oe 


lire sin 


pn e eoero 
NET un 
m mee 


=. T 


PICNIC STOVE 2d 


and TRASH BURNER 


Looks like tree stump—made of durable rein- 
forced Haydite concrete colored in natural] gray 
or brown—complete with grill, charcoal pan 
and grate. Beautify your yard—satisfaction 
guaranteed. Use as trash burner—safe in 
wind—Will not harm grass, trees, etc. Only 
$29,45—Freight prepaid east of Rockies. For 
free descriptive circular write to: 


W. O. JOHNSON CO., Dept. PS-6, 


Make Radolek your buying headquarters for 
Radio-Electronic repair and replacement needs. 
Large stocks assure finest, most complet@ 
selections of all available items at lowest 
rices, Your orders receive special attention 
or fastest delivery, Send today for FREF 
Radolek Buying Guide, 


RADOLEK CO., Dept. A-116. 601 W. Randolph St., Chicago 6, Ii. | 


FREE RADIO BUYING GUIDE 


World’s Fastest 
6 H.P. 
EASY to MOVE 


Fells trees. PENES Vl 
Saws big logs, small logs, limbs. Pulley for belt work. 
Easy to handle, weighs less thanlower powered units, FULLY 
GUARANTEED. Cash in on fuelshortage. T 


OTTAWA MFG. CO. 701 PINE ST. 


urn wood lots into cash. 


OTTAWA, KANS. 


Do What Others Now Do— 


Wear a Form Fitting 
MILLER Truss 


which provides natural free- 
dom and comfort in working, 
walking, playing, horse bac 
riding, dancing, swimming or 
sleeping. You just cannot af- 
4 ford to be without this protec- 
iv tion and convenience. 

54 Wear two weeks then con- 
234| sult your preces before de- 
“31 ciding to keep it. 

"? Write me today for FREE 
descriptive circular. Sent in plain, sealed envelope. 


FRED B. MILLER Manufacturer 
Dept. P.S. Hagerstown, Maryland. 


po Ree 


Gea T Ua POSITIVE RESULTS 


"it's what is in the negative that counts in 
the print.. . and that's where Gevaert precision quality 
makes the difference. This famous Belgian film has served 
the photographic world | DM 
since 1894 and is now made 
in the U. S. A. Gevaert is 
yours for greater photo- 
graphic fun.” 


“the Gevaert Company of America ine. 


423 West 55th Street, New York 19, N. Y. = Manufacturing Division: 
Williamstown, Mass. = * Branches — Chicago: 150 N. Wacker Drive 
Los Angeles: 6370 Santa Monica Blvd, 


REPAIR YOUR OWN ELECTRIC APPLIANCES 


WITH NEW AMAZING NICHROCITE 


mrommeammmmmm Nichrocite puste and turn on the 


current—a perfect weld results. 

Used by big utility companies 

OM TE and repair shops. Just the thing 
, for that broken or burned out 

t heating element in your electric 


Handy for Home or iron, stove, toaster or heater. Does the job in a 
Industrial Use jiffy. Trial order, $1; 4 ozs, $2.50: 1 Ib, $85.00. 


7h m 


illustrated fabri- 
dyes, complete supplies. Booklet lic, with sample 35c. 


ARMSTRONG ELECTRIC COMPANY, Box 86I-PS, Minneapolis, Minn. 
cating instructions, used in 
Craft Classes throughout the 
GEM-O'-LITE, P.O. Box 686X, North Hollywood, Calif. 


LUCITE 2232 
world. price list on Lucite, 
ecurate ® Quick 


ROLLER YS 
GUIDE— 


Check or 


It's easy to hone keen cutting edges on your 
chisels and plane blades, Precision adjustment money order 
for ANY ANGLE of bevel, Roller glide makes 
every stroke uniform across oil stone. Light. $2.95 
strong—ideal for home craftsmen, hobbyists, car- 
penters, cabinet makers. POST PAID 


McLAREN INDUSTRIES, INC., Box 606, TROY, N. Y. 


e i ea Bam ee 23 
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SERVICEMEN! Dealers! Soundmen! Amateurs! 
Builders! Here's your handiest, most complete 
1946 Buying Guide for Everything in Radio! 
Features latest sets, parts, equipment of nation- 
ally known quality at lowest prices. Assures 
fastest service from world's largest and most 
complete stocks under one roof. Expert staff 
ready to help you. 


NEW RADIO SETS 
COMPLETE SOUND SYSTEMS 
LATEST HAM GEAR 
ALL SERVICE EQUIPMENT 
BUILDER'S SUPPLIES 
RADIO BOOKS 


OVER 10,000 ITEMS 


Everything for every radio use. 
New model radio sets, phono- 
radios, recorders, communication 
receivers, Ham kits, code appara- 
tus, parts, tubes, tools, test instru- 
ments, public address equipment 
and accessories, low-cost easy-to- 
build kits, diagrams, matched parts 
lists, leading technical and non- 
technical books—at lowest prices. 


à; = ALLIED RADIO CORP. i 
| 833 W. Jackson Blvd., Dept 7-G-6 I 
Chicago 7, Illinois | 
Date. *" B 5 9s BP B m m cere Pee Ss 2 j 
| ORush new FREE 1946 CATALOG i 
j Í 
l Name itt Pci à * B wm À M à TCP EM B à B B À à À à B à P BÀ B B 5» B bh B b B à s Ps m» 8 E S j 
| i 
| Address. * B P P B à à 8 B à à B b B B à E B à à Bh À B à à B B b b dé B ps à B b 5 P4 "ss m. @ | 
i | 
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A GENUINE PACKED 


Reduces back pressure 
i : and increases engine per- 
A / x formance. Sandee time 

> A proven dependable muf. 
flers are available in sturdy steel or durable aluminum. Savings in 
gasoline will usually pay for one of these new mufflers. 


Ford V-8 and 17? 
Mercury Duals Aluminum $20.00 


| Singles fit in place of regular mufflers. 

Chevrolet, V-8, Plymouth to '42—5teel $5.50, Aluminum $6.50. Chrysler, 
| Oldsmobile, Buick, etc.—Steel $7.50, Aluminum $8.50. Sandee steel 
| mufflers will outlast two regular stock replacements. Sandee "Alumi- 
| mums” are guaranteed for the life of the car. 


| | SANDEE MUFFLER CO. 
G ing $ 
MOERS 7523 S. WESTERN AVE., LOS ANGELES 44, CALIF. 


LA ALLWAYS SPIRAL 
fe MN SAW BLADE! 


ee ae 


| THE NEW — 
Blade cuts in any di- 
rection without turn. 
ing frame. 


Many hatcheries, frozen food | 
plants, service stations and fac- | 


omn 
oe | 


tories are guarding against power curtailments and interrup- 
tions by installing a Sheppard Diesel Generating Set. They 
know a Sheppard on the job insures a steady supply of elec- : 
tricity at all times. That's why they all say ‘‘Diesel’s the ' 
Power... Sheppard’s the Diesel’’. 


Power Units, 334 to 56 H. P. Marine Engines, 33/4 to 62 H. P. | 
R. H. SHEPPARD CO., INC., 68 Middle Street, Hanover, Pa. 


THESE FRE. 


CAN HELP 
YOU TO 


ETTER A 


Ideal for home usé— 
for carpenters—meé- 


"eos. Cuts wood, light metal 
M C he or plastics, For hand or 
katt Se Ee motor-driven jig saws. 
eee. - Safe—outlasts ordinary 
ORDER THROUGH YOUR blades. 


EALER: 938 bids crea, ware Reie Calif. 


ALAUN ORNAMENT -NOVELTY PATTERNS 


28 Lawn Ornament Patterns, 25e. Other patterns; 15-20" high: 
| Dutch Girl, Dutch Boy, Pirate, Bull Terrier, Mexican Girl, 

Mexican Boy, Dwarf, Penguin, Flower Girl. 10c each. 25 Nov- 
| f elty Patterns, 30c. All 62 Full Size Patterns, $1.00 Postpaid. 
Strother Pattern Service, Dept. 7-F, Box 383, Belington, W. Va. 


New Building Material! Resurface old 

LA HOM ES homes; build new oncs. Colorful, beau- 

" tiful! LIQUID MARBLE:-Color-glazed! 

7 Moided, brushed, sprayed. SANITARY 

COMPOSITION FLOORING-Duoustless, nolseless; put on 

| E like plaster; resillent—yielding as cork: lasts like stone; 

"ur r3 LinS plain or marked in tile design, RUBBERLASTIC Mold 

^ Compound-Mold novelties, statuary, toys, gifts, plaques, 

plaster animals. COLORED POTTERY —Birdbaths, garden furniture, vases. 
TILEX colored roofing, Illustrated literature FREE, 


RAPID MARBLEIZING SERVICE, Dept. 12-B, Edwardsville, Ill, 


OUR OWN FAN 
lu 4D with that old motor 


| One piece cast aluminum pro- 
3 Peller used for cooling and ventilating. Also 
available to dealers at discount. 


Size Polished Unpolished Bore 


Let us give 
you our prices 


15 £2.50 — $3.5 $2.00 SRAM Jy Sy 34 
ces) JX 3,00 4.00 2.50 3.50 1o 5% 34 
on your alt] 20 3.25 4.25 — 2.76 8.75 125% 34 
ings | 54 1.50 5.00 3.00 4.25 la 5 zl 

X B BM 4.00 Ve $4 341 
KLOPPENBORG ALUMINUM FOUNDRY, Dept. P. S. 2, Davenport, lowa 


74 COMB-A-TRIM 


@ These two booklets are based on the broad 
experience of Bell Telephone Laboratories. 
They discuss the problems of hearing loss and 
the scientific means of hearing correction. If 
you tend to favor your **good ear," if it seems 
people mumble—these booklets may help you 
and the people you talk with. Mail the coupon. 


Something New! Trim your hair with- 
out any experience. It's easy! The 
excess hair comes off smoothly and 
easily by just pulling trimmer through 
hair like an ordinary comb. Also re- 
moves hair from legs—armpits. Save 
on hair-cut bills . . . Trim your 
own hair or the whole family's. 
Send 59c and your Comb-A-Trim 
will be sent at once. 


Jz \ THE NEW QUICK TRIMMER 


FRE. / WESTERN ELECTRIC CO., Dept. 380-11 


195 Broadway, New York 7, N. Y. | 
Please send me your informative booklets—no 
obligation, of course. 


—M 


| 


f 
I 
| 
| 


SPECIAL OFFER 


| Name | 
| | SComb.A-Trims ^ 2 for $1 
| Address and save 18c. c 
N Cit MU |, 5 Extra Biases 0 COMB-A-TRIM CO. 

= 1734 Carew Tower Dept. 3-8 Cincinnati, O. 
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NEXT TIME SAY 


BRIGHT STAR 


Electrically Welded Endless 


BAND 
SAW 
BLADES 


Made in widths ieee 1/8" to 1-3/4" 


Make your band saw do more work for you. The proper | FLASHLIGHT & BATTERIES 


width of blade will extend the scope of this important ma- 
chine. LBurrill's Paramount Blades are made from tough 
Nickel Alloy Steel properly tempered. Teeth accurately set 


and filed, and all saws carefully straightened. Send order ; famous since 1909 
and check today. Delivery will be made as promptly as con- | 
for QUALITY, 


x crm Beas tah a i 


and you will get a 


ditions permit, from a few days to a week or two. You can 
obtain these saws at the following prices: 


m 3 lv á re T wide, CM Jong ae — EE | eum 
"- 6"7-1,"-354" wide, 6'6" lóng.......... ff each AES ii 
ig- 3 /16"-1, 4%." wide, 7'6” long.......... 1.10 each STYLE and 
Other sizes at proportional prices | b ; 
ALSO METAL CUTTING BAND SAWS a SERVICE 


Made in widths from 1/8" to 3/4' 
Your satisfaction is guaranteed 


BURRILL SAW & TOOL WORKS 


405 E. Main St., Ilion, N.Y. 


WR ce C M 
16 MM Sound Projectors 


Vietor Ampro 
Write for current Prices 
Sound Projectors Repaired 


Movico Products 221 N. Aurora 
Ithaca, N. Y. 


| FIGURES — ART IN COLOR! 
Beautiful TRIBUTE TO WOMEN 


e ADULTS ONLY 
Amaze your friends. New—unusual, tricky. —_— 
Picture—Ready for Framing, 9" x 12", Sells on Sight. 
Costs only $1 postpaid. Agents— Send $1 for sample. Write 
F. JORDAN, Dept. P-1, 1127 W. George, Chicago, lll. 


PLEXICLAS MOMANAILABLE 


COLORS, All thicknesses and sizes—immediate delivery. Have 
cements, polishing compounds and accessories. Lowest prices— 
write today. 


zx LT Clothes Line Holders 


= Btring our clothes line on TITE LINE 
ES clothes line holders. It's quick. It's easy. 
: It's the surest way to prevent that exasper- 
en washday disaster— broken clothes 
lines. Each section is securely gripped — 
a line break affects only one section 


EASILY INSTALLED ON FLAT OR ROUND SURFACES 


TITE-LINE clothes line holders are used in attica, 
basements, outdoors — wherever clothes line is used. E 
Saves line, saves time, prevents E | 
knots and kinks, holds line tight, - E | 
no tising. Get TITE-LINE — E | 
at your favorite hardware ae jt ^ h Qe 


f) in stock. send us your [ie or à oe T9 
w in stock, send us your [|j Cree AIGH y CO. MT STAR BATTER 
a C T STAR BATTER i-e "0, CLIFTON, N. J. SAN T5 


dealer'a name. 


EE 


“THE MIDLAND COMPANY 
“SOUTH MILWAUKEE, WISCONSIN 


dy 


LIFTON, N. J.. SAN 
BRIGHT STAR BATTERY CO. CLIFTON N. J. 
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LOCIFER 
Electric Heat Treating 
Furnaces with Automatic 

Electric Control 


These furnaces will answer your 


heat treating problems for harden- 
ing, drawing, tempering, annealing 
or normalizing of dies or punches, 
rage and fixture parts, and in fact 
anything that will fit within our 
range of muffle size. The Lucifer 
Automatic Heat Control permits 
stepless control anywhere within 
its heat range up to 2000? F. Ideal 
for preheating prior to hlgh speed 
hardening. 


SPECIFICATIONS: 

Interior size Model + 7051, 536” x $2" x6” 
Exterior size 15” 115" x 17" 
Operation —110-volt A.C. only. Price $112.00, 
F.0.B. Philadelphia, Pa. 

Interior size Model + 7053 B" x 8" x 10" 
Exterior size 18” 120" x24" 
Operation-—110-volt A.C. or 220-volt A.C. 
Price $188.00, F.0.8. Philadelphia, Pa. 


Interior size Model + 7052 12" x 12" x 10" 
Exterior size 22” x22” x24" 
Operation—220-volt A.C. — Price $260.00 
F.0.8. Philadelphia, Pa. 
DISTRIBUTORS: 
H. Leach Machinery Co., 

387 Charles St. Providence 4, R. f. 
Lafayette Tool & Supply Co., 
128 Lafayette St. New York 13, N. Y. 
Reagan Company, 

6409 Santa Fe Ave. Huntington Park, Calif. 
The Satterlee Co., 

118 Washington Ave. No., Minneapolis T, Minn. 
Wilson 5teel & Tool Co., 
Commercial Trust Bldg., Philadelphia 2, Pa. 
Sole Selling Agent 
GILBERT S. SIMONSKI 


407 N. Broad St. — Philadelphia 8, Pa. 


J* 
Print Pictures from Your Own Negatives at Home in 2 Minutes. Your 
Snapshot in Natural Color on Any Surface at Less Than 1c Each, with 


FOTO COLOR The Mosic Doy- 


ms ; light Photo Set 
@REPRODUCE YOUR PHOTOS AT HOME d i 


on e SCARFS e NECKTIES e HANDKER- 
CHIEFS e STATIONERY e PURSES, ETC., 

This MAGIC LIQUID Simplifies Photography Simply take 
one drop of FOTO COLOR fluid. spread thinly on surface. 
place your negative over top and expose to light. Presto! 
you're finished. Anyone can become an expert. (Complete 
directions included) 


ORDER DIRECT—TODAY ... PROMPT SHIPMENT 
[-———-—-—-UTILITY STORES -————— 
117 So. Wabash Avenue, Dept. GG-24, Chicago 3, Ill. 
I enclose $______. Ship at once [] FOTO-COLOR 
Sets at $1.95 a set. 
| MANET RR —-——-—-—-——— 

PLEASE PRINT NAME AND ADDRESS 
St. or R.F.D. 
CH san py 7a a 


| -———————————————— 
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State 


La —- ee ee eee — 


and Peggy Pal’ 


€ EX A NA conven Tractors 


e 1 to H.P. Circulars on request. Building 
more now—We supply repairs for all SHAW 
Tractors sold in our 42 years in business. 


BUILD YOUR OWN RIDING 
TRACTOR—'WAR HORSE" 


using old auto parts, powered by 2 H.P. 
or larger air-cooled engine; or walking 
type Garden Tractor % to 3 H.P. or 
convert truck or auto into Farm Trac- 
tor. Each with steel or rubber tires; 
wil plow, cultivate. Plans for 
building, in few hours, any one of 
above, postpaid for 31.00 (state 
which wanted) or all 3 for $2.00. 
Money Back Guarantee! 


SHAW MFG. CO., 5707 FRONT ST. 4 Ye 
Galesburg. Kansas 


66BP5 North 4th St.. Columbus, Ohlo 


= F 


y 


( HEAT YOUR HOME, COOK YOUR MEALS 
WITH CHEAP FURNACE OIL ~ 


NO MORE SHOVELING COAL OR 
ASHES. New Fuelizer Starter Vapor- , 
izing System turns Cheap 130 Flash „WE 
Furnace Oil into Oll Gas heat without £ 

clogging up, LIFE-TIME GUARAN- ; 
TEE against defects, $1.00-BONUS 
OFFER FOR TESTING. We will let 
you try it in your own stove or furnace for one 
Big profits. 


Mitchell, So. Dak. 


Balance 4x8 Base. With ether $F. 00 
Metric or Avoirdupois Weights . . 


Catalog with 3000 illustrations of laboratory 
Apparatus sent for 75 cents, Catalog listing 
10.000 chemicals, drugs, minerals, etc., and 
xm 1700 scientific books sent for 25 cents. Catalog 
of 100 scientific books. 10 cents. 
LABORATORY MATERIALS CO. 
Chicago Z1. Ill. 


month. Get Yours for introducing. 


Be first. Send in your name today. _ 
NORTHWEST MFG. CO., 562-J 5th Ave., 


| 7317 Vincennes Ave. 


rc wW elding ° Teaches you how to become an ard 


welding operator = one of highest pald 
trades today. Write today! 


Box P-562 
“ Troy, Ohio 


a | = i) . . T] 
Latte The OTTAWA Buzz Master 
wl. (asa) CLEARS LAND FAST! Powerful 6-HP motor 
with friction clutch for safe operation. 
ws. Cutsdowntimber, brush, hedge; turn blade 
Pel vertically and saw logs tolength. Can be 
fL "€ equipped to felllargest trees. Clutch 
Details ‘ae? pulley for belt work. Guaranteed. 
OTTAWA MFG. CO., 701 Brush Ave., Ottawa, Kansas 


BACKACHE, 
LEG PAINS MAY 
BE DANGER SIGN 


Of Tired Kidneys 


If backache and leg pains are making you miserable, 
don’t just complain and do nothing about them. Nature 
may be warning you that your kidneys need attention. 

The kidneys are Nature’s chief way of taking excess 
acids and poisonous waste out of the blood. They help 
most people pass about 3 pints a day. | 

If the 15 miles of kidney tubes and filters don't work 
well, poisonous waste matter stays in the blood. These 

oisons may start nagging backaches, rheumatic pains, 
eg pains, loss of pep and energy, getting up nights, swell- 
ing, puffiness under the eyes, headaches and dizziness. 

Don’t wait! Ask your druggist for Doan’s Pills, a stim- 
ulant diuretic, used successfully by millions for over 40 
years. Doan’s give happy relief and will help the 15 miles 
of kidney tubes flush out poisonous waste from the 
blood. Get Doan’s Pills. 


; | manual and h ! 
: poko - Hobart Bros. Co 


6" - | 0” 
LATHES 


NL. 
Y 


MANY MEN DO THEIR BEST 
SHOP WORK IN SUMMER 


With a cool basement to invite them, 
thousands of men complete some of 
their best projects during hot summer 


evenings — and make plans for the LOOK FOR 
busier months ahead. Atlas machine THIS SIGN 
tools — lathes, drill presses, milling 
machines, shapers — vastly enlarge the 


scope of practical shop projects that you 
can undertake, 


ATLAS PRESS COMPANY 
755 North Pitcher Street, Kalamazoo 13D, Michigan 


ES FUN " - IN P LA 9 TI C 9 


You'll like to make things with BELLCO Plastics! Bellco 


kits include cigarette boxes, crystal clear trays, wall shelves, 


Profitable bulk 
Send 10¢ for 


etc., of sparkling Plexiglas and Lucite. 

assortments, sheets, dyes, cements, etc. 
complete catalog. 

| BELLCO PLASTICS, Inc. 

147 W. Sidney St., Mt. Vernon, N. Y., Dept. B7 


x WAR SURPLUS + 


Lathes, Milling Machines, Drill Presses, Sawing equipment, Motors 
and thousands of miscellaneous items, Also information on Helicop- 
ters, Sleeper Trailers, Garden ‘Tractors, Power Lawn Mowers. 
Welders, Jet Impulsion for Cars and Tractors etc, RUSH name for free 


literature. 
THE WAYNE ENGINEERING CO. Greenville, Ohio 
| 


MONEY- MAKI Dept, 1003 


NG SIDELINE 


WALLET «| INSERTS 


Agents! Salesmen! Big Profits! 


These dozen inserts sell easily for 50c to $1 each, 
You make at least $6 for yourself, Assortment has 
| 4, 5, and 6 envelope books, Heavy plastic covers. 
Strong wire spiral binding, Identilication card in 
each insert, FREE set-up display with first order. 
Excellent money-making sideline, Easy to carry. 


MONEY-BACK GUARANTEE on inserts vou don't 


PLASTIC 


IMMEDIATE 
DELIVERY! 


$1.50 


DOZEN aell. Rush $1.50 for trial dozen. Ri arket waiti r 
ASSORTMENT| EDMASTERS CO., Dept. PS7, 113 N. 3, St., Brooklyn 11, N.Y. 


. you will be proud to have 


Rivet in glass, plastic, rubber, 
plywood, enameled surfaces — 
any kind of metal, wood or 
fabric. Real “BLIND” Riveting 


from one side of work. 


" Here is a GENUINE CHERRY COMPLETE 
'ET » gun and | 
rivets complete—ready to go to OUTFIT 
work for you—operating on the | 
famous “pull rivet” principle. It is exactly the same 
principle used on the billions of rivets on aircraft and 
other construction during the war when Cherry equip- 
ment could be had only on high priority. Fill out and mail 
the FREE TRIAL coupon below with GUARANTEE of 
your complete satisfaction, backed by this big, well- 
established manufacturer. 


Now you can rivet almost anything 
anywhere—make tight, neat joints 
with rivets that don't work loose like 
screws or bolts. Rivet in tubes or com- 
pletely enclosed assemblies or the hun- 
dreds of other places around the shop, 
office or home where you can reach 
one side of the job only. 


Rivet materials that previously could not 
be fastened this way—brittle materials— 
soft materials. Action is gentle but firm. 
No hammering, pounding or bucking. It's 
all done with a steady, controlled PULL. 


Sene aro money., 

This kit, gun, or replacement rivets can be secured from 
your dealer. Or, just fill out and mail the coupon below. 
You can paste it on a penny postcard if you wish. Pay 
postman only $2.48 plus slight C.O.D. charge and postage. 
Your Cherry Rivet Kit will be delivered complete with a 
generous supply of Cherry Rivets. Try it out on almost 
anything that needs fastening. Do dificult jobs with it. 
Satisfy yourself. Then, if you are not completely pleased 


with results, send the outfit back within ten days and 
every penny you spent for it will be returned. 


YOU GET THIS COMPLETE OUTFIT 


This Cherry Jr. Riveter is 
a real Cherry Rivet kit— 
not a toy. It’s something 


among your tools. EASY 
TO USE. Anyone can fol- 
low the simple directions 
with COMPLETE SUC- 
CESS the first time. Use 
standard pull-through 
Cherry Rivets 3/32" dia. 


PASTE THIS COUPON ON A POSTCARD 


231 Winston St., Los Angeles 13, Calif. Dept. PS-66 


Send me one complete Cherry Jr. Riveter outfit, 
including a generous supply of rivets at $2.48 plus 
postage and C.O.D. charges. I agree to pay post- 
man on delivery. I understand I am to be com- 
pletely satisfied or my money will be refunded on 
application within ten days. 


Name  /—— 

Please Print 
Address P 
City Zone State 


CTTITTIILIIILITIITILTTIITIII 
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SPONGEAWAY 


helps dog get over 
Summer Eczema from fleas 


Is your dog scratching himself 
sore? Then treat him for Summer 
Eczema; sponge him with (or dip 
him in) Sponge-A way solution. Al- 
lays itching, checks scratching. 
kills fleas, lice, ticks. Promotes 
healing, hair regrowth. Speed your 
dog's recovery from disfiguring 
Summer Eczema. Get 25c bottle 
(makes 2 quarts) from pet, drug, 
or department store today. 


A PULVEX QUALITY DOG PRODUCT 
[ENSE 500,000 OF THEM!! 
nal cost, U.S. Army and Navy surplus lenses and prisms 


OGNI m mms WERE RR Ns ER De 


d Greatest eacance® in 
" flashlight design in a 


Buy them for a fraction of their origi- 


E k generation. Turn pow- RIGHT ANGLE PRISM 23 m/m sq. face a » 5» W oB B o A ea. $ 1.25 
E ovre Wi pod. 0053 ACHRO. OBJ, 32m/m Dia, 130m/m F.L, cemented ea. 1,50 
erful pre-focused beam . 9 PERFECT LENSES to make 5X tank artillery VA EE 
& = Pw : o i scope—value MEET KC 88 re eer ee ee 0. 

be where you want it... : METAL PARTS only to make a ‘complete 5X Tank 2 
e ep pio rtillery Scope. Diagram included.............. ea. . 

E stand it up ... clip it — | 5 LBS. Optical Glass Lens & Prism blanks, Index 1 
E : E | , and dispersion marked on each piece. ......... à 

i on... both hands are : Send Money Order or Check. 3 cent stamp for list, 

| 'free. A handsome, du- . A. JAEGERS BOX-84B SO. OZONE PARK 20, N. Y. 


120] HOME & CABIN PLAN BOOK 


for everyone. , EXTERIORS with 


| Ask your dealer. FLOOR PLANS 
| Low Cost Cabins, Modern Homes 
| Pre-Fabricated Houses 

| LESS Fire Place Construction 


'" Built-in Furniture, Row Boats, 
and Docks 


879 EXTERIORS: Send $2.00 
WOODBECK PUBLISHING COMPANY 
214 Winchester Place, Grand Rapids, Michigan 


START HOME MAIL ORDER BUSINESS 


Start small—grow big. Amazing new course shows you 


the way. Write today for full particulars. No obligation. 
BELFORT (Dept. 0) | Engineering Bldg., Chicago 6, Iii, 


EASY TO LEARN CODE 


Learn or increase speed with an Instructograph 
as lig ts & Batteri —the Code Teacher that takes the place of an 
operator-instructor and enables anyone to mas- 


ter code without further assistance, Avallable ja 


BATTERIES 


Patented | 


No. 75 Heavy- 
Duty Dated 
Cell. Fresh — 
Lasts longer. lOt 


If dealer d sey. send $2 00 to Dept. 0 tapes from beginners alphabet to typical mes- (= ; 
| sages on all subjects, Speed range 5 to 40 WPM, = Hu 
UNITED STATES ELECTRIC MFG. CORP., New York 11, N. Y. Always ready--no GRM. Thousands have ‘taci te" yer cA EB 
V ai quired the code'' with the Instructograph Sys- (= ri 
*"USALITE Red-Head Safety Flashlight — tem. Write today for convenient rental and a 


a “MUST” for the motorist. purchase plans, 22» 
ET INSTRUCTOGRAPH COMPANY NS Bas 

4715 Sheridan Road, Chicago 40, Illinois NT 

Miter Master takes the 
place of an expensive miter 
box accurately set to any 
angle. Scale marked for mi- 
tering 5, 6, and 8-sided 
frames. Steel construction. 
Built to last a lifetime. If your dealer 
can’t supply you we will send it post- 
paid anywhere in the U.S. for $1.50. 
(Foreign $1.75). Unconditional guar- 
OH antee. If not satisfied within ten days 
\ for any reason whatsoever, your money 


will be refunded. 
MASTER SPECIALTY COMPANY 


3024 EAST LAKE STREET * MINNEAPOLIS 6, MINN. 


CENTER 
FINDER 

6 CONVENIENT 
RULER 


i io» OR WOOD | 
| HOCK MAREC TO MICH 
| = E, 
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When you want to fix things fast... re- 
member Weldwood Glue. It’s quick to mix 
.. easy to use... tremendously strong . . . 
stain-free...rot-proof...and permanent. At 
nardware stores, lumber yards, chain stores. 


TIS 


Get this 31,20 value, post-paid, for only ohe dollar! You'll 
v delighted, CERTIFIED formula—10"¢ MOT Powder with 

& pyrethrum for FAST sure ''killa''. You get two 8-02. 
uos ENDELL Pump Guns, each with enough to last all 
summer, Send 31.00 NOW or pay postman COD plus postage. 
Ideal for GARDEN as well os HOUSE. Agents, write for 
proposition! 


CHEMICAL PROCESSING CO. dept. PS2 
— — 20 So. 15th St, Philadelphia 2, Penna. 


Mut to 


THE ORIGINAL ALL- STEEL 16 DISC 


WHEEL BEGINNERS’ ROLLER, %y, Z | 


HEY KIOS! COUNT Em! 


16 DISC WHEELS 
FOR EASY ROLLING! 


at 
h iu 


A sd oNLY 


(Slightly Higher 
West of the Rockies) 


EASY, SAFE TO 
LEARN ON, AGES 

3 TO 7, ADJUSTABLE 
A real steel roller skate, 
with specially designed lower center of gravity, 
foot placement, low starting rollability ond 16 disc 
wheels to provide "FUN WITHOUT FEAR" for all 
small boys and girls. 


AT LEADING STORES EVERYWHERE 
MULTI -KWIK CO. Company or America 


WEST LOS ANGELES 25, CALIFORNIA 


WEVER MIND THE SUITCASE, N 
DARLING, HAND ME THE 
WELDWOOD GLUE!” 


| WELDWOOD 


PLASTIC RESIN 
WATERPROOF GLUE 


UNITED STATES PLywoop CORPORATION, New York 18, N. Y. 


“WHY JOB WORRY? 
LEARN ELECTROPLATING 


Highly paid, uncrowded, interesting business. Part or 
full time. Chromium, Nickel, Gold, Silver, etc. Send 
postcord for FREE booklet and proof. 

PLATER HYDE, Dept.S Post Office Box 176, 
National City, California 


Plastic Resin 


WAT Ut -4 
“WATERPROOF GLUE) 
+= == 


| Famous Barron DRILL PRESS. 
Accessories... 


Spiral Flute 
ROUTER BITS 


Special radial shaped flutes for 

faster, smoother, easier routing 
grooving, carving, round-en 

mortising. Extra long cutting 
flutes for deeper work. Available 
in individual sizes. qa set 
of 6 sizes s $9.50 


Auxiliary Drill Press 
TABLE ..... $8.85 


Hard Alcoa aluminum 234 
inch table. Fits on standard dri | 
press table to give greater work- 
Ing area. Precision un 
Heavily ribbed. With TON | 
steel fence. A "must" for every 
drill presa. 


Multi-Purpose 
WOOD PLANER..$7.50 


Fits ANY drill press. Planes, 

vs rabbets, routs, tenons, 

rooves, Machined and 

ae . Hi-Speed tool steel 

cutter knives. Thousands now 

in use. 10 Day Money Back 
Guarantee. 


Rotary Surface 
SANDER .. . $5.95 


Fits chuck of drill press. Un- 

| excelled for smooth, even surface 
sanding of woods and plastics. 

Original in design and a great | 

labor saver. Complete with 20 | 

sanding discs. 10 Day Money 
Baek Guarantee. 


Write for FREE Catalog 
BARRON TOOL CO., INC. 
370 Architects Bldg. Detroit 1, Mich. 


BARRON viiese TOOLS 


EFFEC nee ae IMMEDIA TE. LY 


New—for homes! A sure cure for condensation drip 
from cold water pipes. Pliable, cork-filled NoDrip 
Tape eliminates wet floors, makes idle space usable! 


Quick, Clean, Easy to Wrap on—No tools, no experience 
needed. Covers joints as well as straight pipes. 
At hardware, department stores and lumberyards. 
Roll, enough for $125 
7 feet of %” pipe 
Higher west of Rockies & Canada 


“ai LA PERFECTLY Write for NoDrip Tape circular 
PLATES PERMANEN TLY BACK J. W. MORTELL CO. ii AREE, Ñi. 
ONE APPLICATION LASTS FOR LIFE OF PLATE. ARM STRONG TOOL HOLDERS 


PLASTI-LINER is a professionally developed re- | l enabled American Industry to change 

BM liner for home use that ends forever the mess and | to E roc M ul cL MELOS 
bother of temporary applications that last for only tools used by 96% of the machine shops 

| & few «hours or a few months. It is NOT a paste, | | and tool rooms, on lathes, planers and 

| nor a powder; but a strip of genuine dental plastic! $ sha ers—the tools used to make dies 


jigs, to build production machines. 


SAFE AND EASY TO USE | They are the tools you wil] want for 


. dq mi your own shop—ARMSTRONG TOOL 
PLASTI-LINER is non-toxic, pure, non-irritating, HOLDERS for industry. ACE Tool 
harmless, odorless, tasteless, smooth, molds to @ Holders for home work shops. 


mouth. No heat necessary. Just 3 easy steps. | G? ' 
ARMSTRONG BROS.TOOL CO. . M. 

å 31 oe : nm : 3 
"Excellent Results" say users TH. Ten AEG Taah 


328 N.Franeises Ave.,Chieage 12, U.S.A. 
"I bought your product over a year ago. Have had 


no trouble with my plates since. I have told my = ! 
GERSTNER Tool Chests 


friends and now all of us with false teeth use 

: i = il T uu 
PLASTI-LINER. It really works. Mrs. E. S., PORUM weh. Aaka Lud Clase Du 
Brooklyn, N. Y. cause of better construction and finer finish. 
Free Catalog. 


FREE! Our competent staff dentist will answer GERSTNER TOOL CHESTS 
* all your plate problems. 546 Columbia St., Dayton 7, Ohio 


‘SEND NO MONEY — ORDER TODAY at DRILL-INDEX . .---- 
PLASTI-LINER CO., Dept. 71 i container for 


, indexing and filing twist drills, Eliminates search. 
Walbridge Bldg., 43 Court St., Buffalo 2, N. Y. 


Made entirely of steel in nine sizes, See your 
Rush PLASTI-LINER with complete directions. 


dealer or write to 
I will pay Postman 3$... plus postage 
i charges. I may return package for refund if I 


whale ate 


wg MFG. CO. 
436 Foot Schultz Bldg St. Paul 1, Minn. 


mites: 


LAWN MOWER SHARPENER 


am not satisfied. 


f 
a $3 tor or LOWER U $2 Both 


i Also Mfg., Saw Sharpening 
Name............. l EE ES as & Key Machines 
| NAM. ———————— T mE | | j | 
Cii, SHE Kaoa pan VM FRANK S MFG. CO. 


You Save Postage by Enclosing Money 
ke | EE mH M MM M EF ë 


Dept. PS-7, 3312 Tweedy BI. 
SOUTHGATE, CALIF., U.S.A. 


JACKASS 


AIR | | AIR | CIGARETTE 
| | | : DISPENSER 

| ARE IN PRODUCTION PISTOLS Somviblag New! 
ORDER BENJAMIN AIR RIFLES & BENJAMIN AIR PISTOLS 1000 LAUGHS 


from * icis DEALER. Send for our FREE FOLDER and Complete 
Specifications TODAY. Both Calibre Benjamin H-C Pellets are 
available now, 


BENJAMIN AIR RIFLE CO., 811 MARION ST., ST. LOUIS 4, MO. 


NOVELTY SENSATION 
Lots of fun for you and your friends. By pressing the 
head downward the jackass will extend a cigarette for 
your guests. Movable head and tall design shows 
Mexican wearing large hat and shawl sitting on the 
jackass. Silk screen picture. Four flashy colors bring 
out every detail. A swell gift for anyone. Order now. 
Be the first to own one. Send cash or money order 
when ordering; you save postage and C.O.D. fee, Sent 
C.O.D. plus charge. PRICE $2.00. 
SPECIAL OFFER TWO FOR $3.50 
$16.80 a doz. Special price in larger quantities. 
SPECIAL CIGARETTE LIGHTER, $1.00 
| Only One Sold With 
Each “JACKASS CIGARETTE DISPENSER" 
FARLEY SINEATH 


Manufacturing Novelties 
800 Eighth Avenue, Department P.S. New York 19, N. Y. 


WOODWORKERS .. d 


Í CONSTANTINE MASTER MANUA 


Get tho Most Fun From Your Hobby 
Indispensable to woodworkers. Newest, bi 
edition, more pages, more color, helpful owe 
to-do-It articles, pre-war and new items, 
bargains. Send 25c today and we will include 


i Y ; i 
FREE! FULL YRS. SUBSCRIPTION P" 
to Chips and Chats, published bi-monthly. Keeps j^ 
you up on everything in woodworking, 
Offers big money-saving bargains. Send now. 

ALBERT CONSTANTINE & SON, Inc. 
793-F 135th Street, New York 54, NH. Y. 


MASTER KNURLING TOOL 


for production or occasional jobs 
on lathe, drill press or as hand tool. Knurls clear, uniform 
pattern on round stock up to one inch diameter. Quickly 
adjusted. Precision-built of high grade tool steel; knurling 
rolls are hardened tool steel, Long lasting. Price $11.75. 
If local dealer cannot supply, write to 


| WEAVER SALES DIVISION 
238 S. D. TR. & SAV. BLOG. SAN DIEGO |, CALIF. 


— WANSK ASME USER. 
Dihs. mam pongu P198 


SCREWS © NUTS © BOLTS 9 WASHERS 


| RIVETS © SPRINGS @ BRACKETS © MISC. 
mors THAN 1,000 PIECES—5 full pounds—a veritable 
EMT treasure chest of fastening devices for 
dee every practical use, Satisfaction guar- 
anteed, Order now $1.98 
SPECIAL—2 - i ei over 2,000 
pieces, for $3.69 
Get on our FREE Bargain Malling List— 
Many other valuable assortments to 
meet every need! 
Hudson Trading Corporation 
JL 1519 N, Wells St, 
"Chicago 10, Iu. 
- xs 


From HAWAII 


—YOU'LL LOVE IT!! 


A beautiful one- piece picture frame 
with facing panels ''forever joined.'' 
Made from a single piece of hard- 
wood. An ideal keepsake or gift. Send 
50 cents for complete instructions and 
blueprint. Make it yourself. 


Sherman Park Antiques (ex-G.l.) 
S088 Easton Ave, St, Louis 13, Mo, 


Each volume contains over 
100 welding designs. Write 


Hobart Bros. Co. Box P-561,. Troy, O. 


Only $3.50 each 
J different volumes 
$10.00.pos!paid 


prms hackllaw et — 
em CHAMBER 


^ oA QWi GUARD. 
rf keeps - and bowl a 
i REMOVABLE SECTION 

eases thoreugh clean Ww 


Y V — "CHAMBER GUARD. 
: ; tars tobacco tagmaats fram A bt 


" OZONE PARK 17, N. Y. 


| HENRY LEONARD 3 "THOMAS, NC. 


» 


RIDE ONE 
& and you'll 
buy one! 


Make Your Bike a Motor Bike 


With a WHIZZER | Motor! 


The modern idea in dependable, low- 
cost transportation. Thoroughly proved 
through eight years of service. Fits 
any balloon-tired bike. Opens up 
thrilling new adventure and travel op- 
portunities. Use it on your vacation, 
for errands, shopping, recreation, busi- 
ness, work. 215 h.p.—drives through 
V-belt, unaffected by road or weather 
conditions. Speeds up to 35 m.p.h. 
125 miles per gallon of gas. Plenty of 
power for hills. Does not interfere 
with normal pedaling of bike. Put a 
Whizzer on your bike now! Easily in- 
stalled. See your dealer or mail coupon 
now. WHIZZER MOTOR COMPANY, 
Pontiac 15, Michigan. 


FACTORY 
LIST PRICE 


Precision - designed,  precision- 

built bv automotive craftsmen in 
the heart of the auto industry. 

4 ( And auto-tvpe assembly line pro- 

| duction has brought its price 

PLUS within reach of all! 

IL M Price subject to change without notice. 


IF NO LOCAL DEALER, USE COUPON 


WHIZZER MOTOR COMPANY 
Dept.187, Pontiac 15, Mich. 

I enclose $91.60, including £2.10 Federal Excise Tax, ( ') check 
or ( ) money order. Send me one Whizzer motor, complete, 
tax paid, with full installation instructions. Written guaran- 
tee with every motor. 


If descriptive literature only is desired, check here ( ). 


; 
| 
i 
i 
| 
NAME -C-— —— — — ———— Á | 
| 
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NEW TOOL READY 


War Industry's Handy, All Round Machine 
Now Available 
To Home Shops! 


The world-famous Mead Band- 
sander—invented for and used 
by hundreds of war plants—is at 
last available to you for home 
workshop use! This remarkable 
machine quickly shapes, sands, 
carves and polishes wood, metal, 
plastics! Works equally well on | uw. di 
inside cutout openings or irregu- Iw "A. u- 
lar outside edges. Gets at places i m 
no other can! Tilting table for 
bevelling, chamfering. Rust-and- 
sweat proof top. Ball bearings. 
Saves time, labor, money on jobs 
in any home or industrial shop. 
Invaluable to home-craftsmen, 
makers of pat- 
terns, tools, 
dies, signs, cos- 
tume jewelry, 
castings, forg- iii | 
ings, Orna- QUICKLY T 3 us 
ments, radio sHAPES, o> WA. = 
and electrical SANDS, 

rts, stamp- r 
ings, etc. Noth- GRINDS, 
ing else like it. S 
Sold on 5 Day CLEANS. and 
ee Monay POLISHES 
ack guarantee. 
Circular Free! PLASTICS! 


Precision 
Ball 
Bearings 


Cuts Fast and Clean... 
Saves Filing. 
Work 


Sanding 


BANDSANDER 
WRITE for FREE circular 


Send for free details on *'the machine that 
amazed the experta!'' Rush a postcard today 
for Circular, surprisingly low price, Hurry! 


MEAD SPECIALTIES CO. 

4114 M. Knox Ave., Dept. 27, CNODNOT I. ". 

LAS [ l CS book tells you how: gives 
construction plans, New 


Carmen-Bronson Catalog lists all needed materlais—Plexigias, Lucite, 

Bakelite, Lignolite, Tenite II, Lumarith in sheets, rods, tubes, special 

sorles and su and glowing colors. Also plastics dyes, cements, acces- 

sorles and a 10c brings you both catalog and handbook. Send 
them today. 


CARMEN-BRONSON COMPANY 
. 165 East 3rd Street, Dept. 7-A Mount Vernon, N. Y. 


Fabricating plastics of- 
fers you a fascinating 
hobby or a profitable 
business, New Carmen- 
Bronson Plastics Hand- 


* BUMPER JACK x 


Now available for civilian use, Ingenious design and patented action pro- 
vides greater safety and trouble-free operation. Over 2,000, used by | 
U. S, Army. Easily lifts 600 pound loads. Height closed: only 1034". 
Extends to 2734". Mailed C.O.D. anywhere. 52,98 (plus postage). 

The Autoproducts Company, 540 W, Lake Street, Chicago 6, Ill. 


Make Your Owa RUBBER MOLDS 
| | » 7 


Now, an amazing new method to make your own 
flexible rubber molds to recast sculptured models 
or subjects. Duplicate singly or in quantity, ex- 
pense original subjecta at amazing low coat. 
produce statuettes, plaques or any other mod- 
els—any surface—with this new liquid rubber 
. material. Hundreds of other uses. 
PROFITABLE eee) Start this cimus h hobby 
—_ that can lead to begi 
our own business. ese Or i a 
ew cents cach, make hundreds 
of castings to resell at big profit 
prices. Easy tostart. Big list of iut you can 


reproduce. SEND NO MONEY! 
gum me mame and address for BIG INTRO- 
UC RY KIT containing 14 different itema; 
a tak you need to work with including fa- 
a Indian model. Pay puede only $1.49 plus 
C.O.D putare. Moncy k if not satisfied. Oe 
save C by sending $1.49 with order and w 
pay postage. Write for FREE CATALOGUE! 


RUBBER-FOR-MOLDS » 521 W. Monroe, Dept. 48-3 * Chicago 6, Ill. 


POPULAR 
246 science 


= month, TREND 

ore SpeedWay Drills come off 
being 
frankly, 
though we are beginning to cut 
into our mountainous pile of 
back orders. there's a deal of 
waiting still for a lot of people 
who are ordering SpeedWay 
Tools today. However, because 
they are worth walting for, we 
surrest that vou place your order 
i now with your local Speed- 


po Way Ce ma for earliest 
P possible de livery. 
! g SPEEDWAY MFG. CO. 


1864 S. 52nd Ave. 
Chicago 50, Ill. 


"os 89. E quipped with Snap- 
elenge ( "hack. iva. Wie 
em with Jacob Chuck fas 
. illustrated) $5.00 


Tyr 


production line; are 
shipped cach day, Hut, 


eer! it 
pono": 


Easy to Learn € o Swing" Every Pro Uses 
PLAY IN THE 70's. Enjo oy your game. Amaze your 
friends. Get out of the "dub" class by using golf's ^^ 
most powerful and accurate swing. Five basic secrets give 
you rhythm and power, eliminate hook and slice... make you 
MASTER OF EVERY CLUB. Easy to make long drives and 
beautiful approach shots. Learn in a few days —10 minutes’ 
practice a day. COMPLETE COURSE NOW ONLY $1.00 
postpaid, or $1.00 plus 24c for postage and C. O. D. fee. Your 
money back if you're not amazed with results, so order NOW ! 


THE SYLVAN COMPANY 125 Seventh Ave., 


Dept. B2 LaGrange, lil. 


CARDED JOKE TRICKS 


8 Bloody Jokes, 8 Beer Tricks, 6 Hot Cigarette, 6 Hot Picks. 6 
Invisible ink. 34 in all on display card retail for $3.40. Your 
price $1.20 per card, $1.00 in 100 lots. Exploding book matches $2.95 
per gross. Terms cash with order. Write for c Pa id of complete 
line. Certified Products Co.. Dept. 60, Louisville, Ky. 


MAKE BIG MONEY! 


Be a oor surfacing contractor and sand both new and old 
floors. Sanders are easy to operate and better still, you're 
your own boss. Write for latest! "tell-all" booklet entitled 
"Opportunities In Floor Surfocing", enclosing 25 cents 

in coin or stomps to cover handling. 


AMERICAN 


FLOOR SURFACING MACHINE 


532 So. $t. Clair Street + Toledo 3, ooi; 
FOR HAND 


"AUTOMATIC RETOOTHE SAWS 


Makes New Profits 


Cuts new teeth in 50 sec- 
ondas! Any size tooth 
4 to 16 points. Old 
teeth fal off as| 
chips. Simple to 
operate. A perfect 
cc o o, job. 
à ed 
8931 Venice Blvd., 
Los Angeles 34, Calif. 


- BURR MFG. (0. ; 


FINE TOOLS 
s WEEO i 
[.—. FINE OIL. 


« Cleans * Polishes 


PORNA = T 
eager ere RO SOLD 


3-IN-ONE OZ 


EVERYWHERE 


——s 


— em 


AMAZING LUMINOUS PIGMENT 


MIXES WITH ANYTHING . . , Paint, water, plastic, 
powder, polish, etc. Kit consists of three generous 
jortions of Green, Blue and Orange luminous powders, 
ostpaid only $1.00 with directions. 
F. J, MISANTONE, 1725 PACKER AVE., PHILADELPHIA 45, PA. 


BUILD :ARC-WELDEI = 
We Show You How to build this new powerful weld- F~ 
er without rewinding. For light or heavy work. Uses Es = 
coils taken from old auto generators. Works on 1100r B 
220 volts A. C. Has 20 different heats. Send 35c for 4555 8 
complete PLANS and valuable Catalog. Write today. He 
LEJAY MFG. CO., 1323 LeJay Bidg., Minneapolis 8, Minn. 


STUDY AT HOME for PERSONAL SUCCESS and 
LARGER EARNINGS, 37 years expert instruction 
—over 108.000 students enrolled. LL.B. Degree 
awarded. All texts furnished. Easy payments. Send 
for FREE BOOK —''Law and Executive Guidance"' 


AMERICAN EXTENSION SCHOOL OF LAW 
Dept. 67-5 646 N. Michigan Ave., Chicago 11, IIl, 


New! 12" Sheet Metal Brake Only$12 


Fits in bench vise. Quickly, easily forms all 
kinds of angles in sheet metal, strap iron 
and aluminum, wire and plastic. Use it to 
make useful articles, experimental re- 
search work, patent models, etc. Simple 
gages made for quantity duplicating. Now 
avallable. Send for detalls, or order di- 
rect. C.O.D. 22.00 deposit. Wt. 8 lbs. 


VISE BRAKE MFG. CO., Dept. P.S. 
1318 So. 30th Ave., Omaha 5, Nebr. 


PLEXIGLAS 


The Crystal-Clear Versatile Plastic 


Colored And Transparent 
Our complete warehouse facilities afford you great savings 
on guaranteed Grade ''A'' Plexiglas 


ORDERS PROMPTLY FILLED 
CLEAR PLEXIGLAS SHEETS—NEW PER SQ. FOOT: 


1/016... QUES  S/YS Loue $1.97 
1/6 581 — 78 ccc d dd 


COLORED PLEXIGLAS SHEETS: 10% ADDITIONAL 
Add 10% for packaging on orders under $10. 


Write for free literature on Plastics and how to work them, Price 
list on request for complete line of rods, sheets, tubes, odd shapes 
in all types of plastic. Also dyes. cement, buffing compounds. 

All prices subject to change without notice, 


HOUSE OF PLASTICS 
"604 Fenkell Detroit 21, Michigan 


YOU NEED THIS 


FAST-ACTING AGENT TO 
relieve misery and kill cause* of 


ATHLETES FOOT © 


Helps — Ae 
Guard 4mm 
Against 

Re-Infection! 


Here's a product that really does what 
it claims. It's a Doctor's wonderfully 
soothing yet powerfully medicated 
liquid ealled Zemo. First applications 
relieve itching and burning between 
cracked, peeling toes and aid healing. 
Zemo actually kills on contact the 
vicious germs* that cause and spread 
this trouble. That's why Zemo has such 
an amazing record of continuous suc- 
cess. First trial con- 


vinces. All drugstores. Z E M O0 


BUILD YOUR OWN 
POWER LAWN MOWER 


Now anyone can save time and elfort 
mowing field or lawn, by building their 
own whirl type power mower. 

We furnish complete information, and 
whirl type blade attachment. Write today. 


T & H Mfg. Co. 


» BILE. 31, Dept. GS-4, Kans.City3, Mo. 


€ nannasasd NR 


Protect home, car, boat, cottage, with 
S.O.S. FIRE GUARD. Underwriters' 
approved. Inexpensively priced. See 
your local department, hardware, or 
auto supply store. The General 
Detroit Corp., Detroit 7, Mich. 


| qt. Vaporizing liquid Extinguisher 


iis 2i] 


MOTO-TOOL cese snar EF 


& 
> PUT THIS “WAR VETERAN" TO WORK 4 ` 


T ELECTRIC v 

Tough grinding and polishing jobs in too] rooms and machine xs 

i FP - shops fade away under the speed and versatility of Dremel 

pe Ar p Moto-Tools. Thousands of Moto-Tools helped establish pro- 

So c M IF Ill duction records in plants such as General Electric, Westing- 

house, Remington Arms, Ford. Nash-Kelvinator, Consoli- E 
dated Aircraft, Northrup, and Douglas, Others earned the | "us 
respect of the armed forces in far flung repair depots. Um P3 


Only Moto-Tools Have Ail These Features 

~ A Model 2 Moto-Tool develops a speed of approximately 27.000 
rpm, Weighs only 13 oz, Shaped to fit the hand, Sturdily built, 
-4 Has shock-proof bakelite housing. Balanced for vibrationless 
4 operation. Uses 110-120 A.C, or D.C, current, 


ee : » i. "T : 
7 de Y 
E. EO EN ac 
m als MBPS 


A Few of 


Patented automatic chuck lock pin makes removal ‘ 
of accessories easy, Pin disengages automatically 27,000 ae wee 
Shae ri prevents accidental burning out of motor. R.P.M. bans gei 
! Money-Back Guarantee MOTO-SAW COMING | O Sharpening Faster with a 
: Tool Dremel Moto-Saw] O Finishing Mota-Taol 
Ask your Dealer about Dremel Moto-Tools . . the sensa-| O Touching Up O Cleaning 
MOTO-TOOL KIT and accessories, If he does not handle them. tional electric| O Sanding O Routing 
Kit. No. 2 with 23 high send direct to factory. We send prepaid 1f scroll! saw . . .| O Drillin O Polishing O Cutting 


ash in full accompanies order. $2.00 wil! be back as| O Mortising O Burnishing |] Rasping 
bring Moto-Tool C.O.D, for balance, plus soon as materials | O Engraving [] Inlaying O Carving 


: : 2 LAT are available, O Burring Sawin Brushin 
postage, Write today for FREE CATALOG. [&Fre avaltable. | D Grinding B scorns Mores 


DREMEL MFG. CO. Dept. 126-G Racine, Wisconsin 


| Brade accessories and Model 
2 Moto-Tool in hardwood 
Case * * = $23.50 Model "a 


-T , with 
1 accessory ..... $16.50 


NOW READY! 


Little Giant 
S-TUBE SUPERHET 
AC-DC LATEST MODEL 


Immediate shipment. 
LITTLE GIANT- RADIO 
with latest in electronic 
development. 530 to 1730 
KC. Permanent Magnet 
Speaker, New Sliding 
Pointer Dial with illumination. Handsome 
Walnut or Ivory neo-plastic cabinet. Brings: 
in the stations ron want sharp and clear. Send 
REALE: or send $5.00 deposit and we will 
ship C.O.D. for balance plus delivery charges. 


PARACHUTES 


Strong and sturdy—new and different! Brand new white 
heavy rayon fragmentation bomb parachutes, complete 
with reinforced corded rayon shroud lines, and packed 
in metal cylinder 15 inches long, 4 inches in diameter. 
‘Chute measures over 7 feet in diameter, 22 feet around 
the outer edges. Use them for tents for 'the youngsters. 
swing hammocks, beach umbrellas, costumes. Complete 
'chute only $1.98, including shroud lines and metal con- 
tainer. Rush your order—send check or money order 
AGENTS WANTED. Make money on this (add 50c each to cover postage and handling). or order 
and other models, also electric phonographs C.O.D. Immediate delivery—satisfaction guaranteed. 


and record changers. Write for Agents plan. O, P.A. Ceiling | | B 
TONE-A-LUX RADIO & TELEVISION CO. H U G H C LAY PAU LK 


Dept. 7PS, 303 W. 42nd St., New York 1, N. Y. Dept. 7, 49 Falmouth St. Boston 15, Mass. 


ANYTHING Wha Tony! Myers Clymer Popular An laren 
We ANYWHERE , ASAM MOTOR BOOKS [tz 
ANYTIME m 2 INDIANAPOLIS “500” RACE HISTORY BOOK 


Just out! 1000 illustrations; 320 


ALL PURPOSE ARC WELDER On every race held on Speedway 


» 


Bus 
ape Ee 


9 Models. . . 3? Volt D.C., 110 to 440 A.C. since 1909, Foreign and U.S. cars 
A complete workshop in itself! Weld, and drivers shown. Enjoy for 10c a 
cut, braze or solder any type metal; race year after year history. Complete 
iron. castings, aluminum, steel, bronze book $3.50; with De Luxe red Fabri- ERA. d 
Ec many gauge or WIRD, with equal koid binding, $5.00. Postpaid. 
ease ompact, complete, sturdy as the 
Rockies. Formed steel and cast alumi- MOTOR RACING WITH MERCEDES- BENZ 


num case, welded steel base, 4" cast 


Sensational book of Grand Prix Racing, 176 pages, includes 93 
wheels. Built with voltage control. Bet- finest action photos, Famous speedways, cars described, See and read 
ter on R.E. D lines. tie ee needed. anoni. am Por ‘yo eee Seaman, Raeseh, Mays, : Nav 

throughout the world. Uncondi- agioll, ang. others otos ercedes-Benz ut nion a- 
Son ally cusrantend for 2 years. Fully Romeo, Bugatti, Maserati, others, gs oe thrilling race incidents. 


xs Postpaid $2.00; De Luxe clochbound $3.00. 
equipped—ready to use. Jenkins Race History Book, $1.50 . . . Power & Speed $2.50 


ME | . . Speed—How to Obtain It . .50, All books postpaid, S 
FORNEY MFG. co. | our ad Mador Autos: Classified section Sin check or M. oO "his" d 
FORT COLLINS 3, COLORADO mail now to 
Bi RESI, CLYMER, Dept. B7, 2125 W. Pico, Los Angeles 6, Calif. 


And Flat Die File Holder Tool with 100 
uses, Holds broken hack saw blades, Ideal 
for close-quarter work, Good knife or 
scraper. Only 95c. 


Sharpens round shank drills 
from 3/32” to 11/16" in 
hin, diameter, up to 11" long. 
' ~ Grinds old drills like new 
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e. 
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WILL TAKE 
Y WHEEL 


in 4 different point angles, 
using hand or power grind- 
ing wheels. Money-back 
guarantee. 


Price only $2.95 


At Dealers or Postpaid 
Crandall Mfg. Co. A Lie eM 25. Calif: 


WASHER 


Price only $1.50 


JA Bo ER XL 212 M X0. 1j 


POPULAR 
248 SCIENCE 


Ten Thousand Ways 


TO MAKE BIG MONEY 
in Your Own Business 


Men and Women NOW you can get the facts you need to assure success in 
your own business. New Revised Enlarged Book of 10,000 formulas, proc- 
esses and trade secrets, Included are dictionary of chemicals, illustrated 
workshop and laborator j arem and a glossary of common names and chem- 
ical substances. Over ges of priceless information on all subjects in- 
cluding new sections = Plastics and Photography. Your future is ''bound'' 
in this amazing book, Your own home laboratory within its covers. No details 
overlooked, Get ready for new horizons that will open up the moment you 
open this wonder book of scientific knowledge. 
Partial List of Contents 

Plastics, photogr anh; adhesives, alloys, antiseptics, astringents, 
beauty preparations, beverages, candies, cellophane adhesives, cellu- 
loid, cements, cleaning preparations, cosmetics, dentrifices, disin- 
fectants, dyes, electroplating, embalming fluids, hair preparations, 
inks, lipsticks, liquors, lotions, oils, paints, perfumes, polishes, 
soaps, varnishes, wines, wood, and countiess others. 


A Treasure House of Scientific Formulas 
Compiled by experts in easy-to-understand language. Invaluable, authorita- 
tive information you must have for future success, Be your own boss the easy 
way. Let BING PRODUCTS show you how to start with a small] investment. 
A single formula may be worth 100 times the price of THIS BOOK! Only 
$3.95 postpaid. ‘Canada and Foreign $4.30 (C.0.D. shipments in U.S.A. 
only). Don't wait! Order yours TODAY! 


BING PRODUCTS, Dept. BB1 $2,076, trz: 


HANDY BALANCE FOR ALL PURPOSES | 
Photographie, Chemical Work, Etc. 
The ideal all-round scale for general 
laboratory work, neatly designed, 
accurate construction. Mounted on | 
4x11 base. The pans are of pol- 
ished metal, 3%” diameter with | 
7144" beam. Balance measures 9x11”. 
Furnished with 5 metric or pa 
dupois weights 
STANDARD SCIENCE SUPPLY Q0. 


1236 N. Pavlina Street, Chicago as | 


| MACHINE £ SHOP > EQUIPMENT 


Every man who owns a workshop should have a 
copy of this new, authentic catalog of Machine 
Shop Equipment... the latest tools made by 
the biggest manufacturers in the United 
States. Replete with illustrationg, descrip- 
tions, prices. Prompt delivery on most tools 
listed in this catalog. Available at the cost 
of printing—ad0c a copy—Get yours today! 
Price of Catalog Refunded on First Order 
over $5.00. Send check or Money Order to 


CENTER TOOL CO. 
152 Centre St.. New York 13, N. Y. 


FREE 32- -PAGE BOOKLET ABOUT 


MODEL RAILROADING 


THE WORLD'S MOST FASCINATING HOBBY 


FREE 32-PAGE BOOKLET tells all 
about this absorbing hobby for 
skilled tradesmen, business and 
professional men, Give yourself 
hours of satisfaction and relaxa- 
tion building your own scale model 
|railroad which performs and looks 
like the real thing. It's easy and 
relatively inexpensive. Get started 
now. Send at once for our free 
booklet "Your Model Railroad.'" 


MODEL RAILROADER MAGAZINE 
DEPT. NR MILWAUKEE 3. WISCONSIN 


- X cia aes e 
Thon 


BOY HOWDY! 
NEW A.A.F. LIFE RAFTS 


L Mun alke Ji X D s» ease xb n eK OE CO KR Ra n $24.95 
5 uf ip Oe ë axrnwneduvdiucuastenuimvumecsvveedones 59.50 
t ™ = EF 75.00 


Used but excellent rafts 4 off. Send 25% with order, 
balance c.o.d. Write for literuture—Act Now! 
E. K. CARGILL COMPANY MACON, GEORGIA 


biii a 


WILL HELP YOU 
DO BETTER WORK 


Every craftsman knows 
that better tools produce 
better work. And that’s 
what a Stanley Bit Brace 
does. It puts skill in your 
hands and it represents the 
ultimate in material, design 
and performance. 

Look at Stanley Bit 
Brace No. 923 — head of fine 
tropical hardwood, steel 
| clad — bronze bushing in 
| head to minimize wear, with 
€ end thrust carried against 
z ball bearings — heavy steel 
§ rod — chuck with steel shell 
e and hardened, forged jaws 


ey to hold bit or drill securely 
gee ge for true boring. 
pum prm À word to the wise crafts- 
— man is — buy Stanley. 


STANLEY, 


[rade Mark 


HARDWARE - HAND TOOLS - ELECTRIC TOOLS 


Here are two books well worth owning 
The first book is free... “The Joy of Accomplish- 
ment", a brief introduction to tools and their uses. 
The second is the famous textbook ...“How to 
Work with Tools and Wood", recently revised, 
fully illustrated. The cost is only $1. 


-—  —— ee  — c -— € — —  —  ——  — —  X—— ee — — — — € — — ee 


Stanley Tools, 276 Elm St., New Britain, Conn. 

Please send by return mail 

[] FREE booklet: “The Joy of Accomplishment.” 

O 188-page book: “How to Work with Tools and 
Wood." $1.00 enclosed. 


(In Canada: Send order to Stanley Tool Co. of Canada, 
Ltd., Roxton Pond, Quebec.) 
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A DYNAMIC HEAVY DUTY 


INDUSTRIAL WELDER C con oiv 7 
IDEAL FOR AUTO - HOME APPLIANCE AND FARM REPAIRS ES 23 50 


DESIGNED TO DO HIGH GRADE WELDING INEXPENSIVELY—Maintenance Men; Farmers: 
Mechanics; Machine Shops; Foundries; Auto, General Repair and Job Welding Shops; all uang, COMPLETE 
& 5s 
AVAILABLE NOW 


the DYNAMIC find it so indispensable ond useful that they cannot afford to be without it. 
inexperienced, you can easily learn to do a variety of high grade welding jobs by following ‘he 
practical, simplified operating and welding instructions furnished. Once you see a DYNAMIC in 


BICYCLE 
REPAIRS 


Sy 58 EC a operation, you won't want to be without it. Its simplicity will amaze you. |n a year the WITHOUT 
= . am ^ DYNAMIC only costs you about 6c a day. Helmet, rods, cables, holder and operat- PRIORIT 
3 3 / uus ing instructions, etc., furnished. a ITIES! 
rh zi a=. SAVES YOU VALUABLE TIME AND MONEY! WMPARTICULARS 
m ec ; This portable DYNAMIC WELDER — easily carried to the job— can be Gat deloil on our 
HOME 1 operated from any convenient, properly wired 110 volt, 60 cycle line, Can I0 day trial offer 


| APPLIANCES also be supplied for 220 volt, 60 cycle operation and for other voltages and 


cycles at slight additional cost. Works on IRON, STEEL, BRASS, BRONZE, 
AND OTHER METALS—has 8 metallic and carbon orc welding heat stages— | Mem ber Chica 
does work you would think only possible with lorger more expensive machine. ‘Come 


Commerce 
yh Sas REPAIRS kom DYNAMIC WELDER CO, © 13 East 23rd St., GH, Chicago 16, IIl. 


RADIO PRONES only $9.95 


Made to U, B. Army Specifications, passed | Turn Your Home Workshop 
by seh N e a aN | | e AW | § 
phone and dynamic receiver of finest quailty into a PAYING BUSINESS: 


used on tank and alrcraft (R19) intercom 
&vstems. For recording. for battery-less tele- 
phone. talk through your radio set or use 
earphones for pocket-size set loud speaker, 

Complete two receiver, cori set, head 
band. and dynamic hand microphone in- 
cluding special connecting cord set, Less 
than regular cost of dynamic mic. 


l i 
&. Postpaid $9.95 


King of ELECTRIC SWITCHES 


Versatile Switch of a Thousand Uses 


Millions in Post War Applications 
Floodlights your porch when the door is 
opened—sounds alarm when window is 
opened—signals arrival of mall— controls 
heating of furnace—filling of water tank, 
these and many other services are performed 
by this versatile switch, Shipped with in- 
struction sheet showing numerous Illustrat- 
ed uses for this device at the low price of 


€ Have you a small wood working 
shop in your basement or garage? 
How would you like to earn $100.00 
a week making items for us? Write 
for Free information— 


AMERICAN WOOD WORKS 


Subsidiary of American Builders Supply Co., Inc. 


$1.00 postpaid. 6359 YUCCA* LOS ANGELES 23, CALIF. 
KING PRODUCTS COMPANY BATAVIA 1, ILLINOIS OFFICES IN ALL PRINCIPAL CITIES OF THE WEST 


We Invite Ambitious | | PERDE 
INDUSTRIAL SALESMEN | WUTAN SIZE E HOLE, 


who want a permanent connection with a real future, with one . WOOD + Pla 5 

of America's recognized leaders in the industrial stoker and €t AL Tic 
combustion engineering field to write us, In certain locations, m $ 
we can help an alert energetic individual get started as a deal- (x Bruno Adjustable Hole Cutter 


er, in business for himself, by selling our engineering and for home users, mechanics, farmers, tech- 
equipment. A good salesman or dealer who applies himself, | 
should net from $6000 up annually. » 

ADDRESS: Sales Manager, Box 879, Chicago, MI quickly. Fits drill press, portable drill or hand 


brace. Money back guarantee! Ar all hardware 
ATTENTI ON HOMECRAFTSMEN! i | stores or write direct, Dept. PS-7 ips 
PLANS For Dutch Windmills, Lighthouses, Bird Houses, odel ~ - eor ASEE -— 
Lawn Chairs, Arbors, Trellises, many kinds of á 


fine furniture, also a great variety of Lawn Figure patterns. | lOO — WX straight shank 
SEND 10c FOR CATALOG ILLUSTRATING OVER 100 PRACTICAL PROJECTS BÉ 100-8 Square Bit Stock 


Craftsman’s Model Co., 2030 N. 41st St., Dept. K7, Milwaukee, Wis. 101%" straight shank 


PRE ANYONE CAN [101-8 Square Bit Stock 
ne / MASTER GLAZES: 


oce ECT. Tyg HE Sy be m j 
"Fac, “al | 


nicians* High speed steel blade cuts clean holes 


TOOLS 
BEVERLY HILLS, CALIFORNIA 


Say You Saw 
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€ Easy | wire POUS, 
ora, CARBIDE SCRIBER 
qo SMEAR on araus —. NON-MAGNETIC | : 


with W eee 


mi r MONTIS 


Say 
TEAR roy; fa 


a FOR HARDEST STEEL, GLASS, ETC. 
Tr ici Carbide —the hardest metal made by 
man —carefully ground on diamond laps, brazed 
into stainless steel 6” 
handle for marking steel 
and other metals — for 
etching, marking, cut- 
ting glass. Cuts all direc- 
tions. Easy to follow 
any contour. In plastic 
case with pocket clip. 


“2 
Car Owners! Meet Master Glaze—the sensationally different 
luster for new and used cars! Not a wax—not an oil polish 
—not a paint!—nothing that “smears” over the surface. 
MASTER GLAZE is a Mi discovery —4 P aid naue 

| : ] —quick and easy to apply! Gives a har 

AGENTS | glass-likesurface. Even gasolinecannot dull 
An unusual | it! Lasts six months to a year! Amazing 
opportunity! | luster—beautiful, sparkling clean and bril- 
Quick, flashy | liant! Doesn't finger-mark—doesn't smear! 
demonstrator. | A match box full glazes an entire car. Seals 


I POST "AD 


Dealers, Distributors and Salesmen Wanted 


codem | "FREE SAMPLE || LUCAS-MILHAUPT ENGINEERING CO. 


Just send your name and address to 5051 SOUTH LAKE DRIVE + CUDAHY, WISCONSIN 


MASTER GLAZE CO., 7720-557 W. "Harwood Ave., Milwaukee, Wis. 


the MODERN 


Te stO Lite 


pe" NEON GLOW ^ 
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.--LOCATES TROUBLE 
Ø INSTANTLY in electric cir- 


cuits, fuses, cut-outs, mo- 
tors, radios, appliances. 
Tests everything electrical 
from 100 to 550 volts. In- 
dicates hot or grounded 
wires. Tells AC from 
DC. Engineers prefer 
it because it has pat- 
ented safety features. 


— — NN — — 
Or O 


@ PUTS “FINGER” ON THE 
TROUBLE SPOT -- QUICKLY 


Far superior to ordinary clumsy test bulb, 
Saves precious time, indispensable in shop 
or home. Vest pocket size, Lifetime guar- 
antee, List $1.50 (Pat. No. 1,778,883) 
Purchasethroughregular electrical dealers. 


L.S.BRACH MFG. CORP. 


200 Central Ave. Newark, N.J. OUTLETS 


SHEET METAL PROJECTS | 


OLD SNIPS’ BEST SELLERS 
34'" x 44'' Blueprints 
#103 Colonial Post-Top Lamp. Hinged door for re- 


lamping. Makes beautiful copper project....$9$1.00 
#437 Plate Girder & Box Truss Bridges. Inverted 
deck type, HO Seale with conversion tahle...$1.00 
£565 Fishing Tackle Hox, 3 trays, sinker bin, sand- 
spike, hook-holder, reel compartment... .. .» $1.00 
#951 Executive's Desk Lamp. Modern fluorescent, 
built-in picture frame for 5 x 7 Portrait...... $1. 00 


DRAFTSMEN ASSOCIATES 
3300-3 Aldine St. Philadeiphia 36, Pa. 


Toys. ash trays, games. garden cutouts, wall shelves, Dutch boys and 
girls, animals, etc, etc. Many other new and interesting projects Fin- 
est selection available. Make project any size you desire. Plus FREE 
| 75c 17 family Martin house plan. Send only $1.00 to 
JACKSON STUDIOS 5440 N.Shoreland Ave. Milwaukee 11, Wis. l 


Mew IDEAL Wire Stripper 


Simply insert wire and squeeze 
— that's all! Strips all solid and 
stranded wire from No. 22 to No. 
10 Gauge. 

IDEAL INDUSTRIES, Inc. 


(Successor to Ideal Commutator Dresser Co.) 


5084 Park Ave. Sycamore, lll. 


PRICE 


34.80 


& ORDER FROM YOUR 


Packed in Sturdy Wood Box 


4 precision boring bars, 3/16", 1/4". 3/8", 1/2" 
ened drill rod each with the exclusive Clark 
Lever-Lock that grips 
bore or thread to bottom of blind hole with full 
ion ground edge tool bits 


tool bit at extreme end to 


clearance, 4 precis 
and 4 boring bits tempered by deep freeze 
Extra round bits availa! round or 
unground. MONEY BACK GUARANTEE. 
Order P a PS7- LLB 


9330 SANTA MONICA BOULEVARO e BEVERLY HILLS, 


Amazing New Way 


TO TRIM HEDGES—SHRUBBERY! 


LH RENE! 


HEDGE TRIMMER 


EE rene eee 


. Cuts 100 feet i f Hedge 
in 20 Minutes! 


Attaches to 1/4" 
PORTABLE ELECTRIC DRILL 


So Light a Woman Can Operate 


Now you can take all the drudgery out of trim- 
ming hedges, shrubbery, or ornamental trees 
with the marvelous new La Rene Hedge Trim- 
mer, This precision instrument attaches easily to 
any standard 14” electric drill (operating at 
1,000 to 2,500 RPM) and makes 60,000 cuts 
per minute. 

Made of steel. No nuts, bolts, or screws. INo 
intricate parts to get out of order. Guaranteed 
for one year against mechanical defects. 

Go to your dealer today. If he can- ONLY 
not supply you, order direct. State 
make and model of drill you own. $ 90 
Send either check, money order, or 16 
sent C.O.D. 


Write for Descriptive Booklet L 


JOHN L. JAMES CO. 


Manufacturers 
Sales Office: 307 FIFTH AVENUE, NEW YORK 16, N. Y. 


READY NOW! Send For Your FREE Copy! 


Radio sets...radio kits (including 19 Popular Mechanics Kits)... 


| radio parts...clectronic equipment.. .amplitiers...complete, stand- 


ard lines of post-war designed equipment and supplies: pages 
and pages of what you've been waiting for...iu the new Concord 
Catalog, ready now! Rush coupon for your vopy. sent FREE] 


| LAFAYETTE 
CHICAGO 7, ILL. 901 W. Jackson Blvd. 


RADIO CORPORATION 
* 265 Peachtree St. ATLANTA 3, GA. 


l CONCORD RADIO CORPORATION, Dept. PS-76 i 
| 901 W. Jackson Bivd., Chicago 7, III. Y 
Rush FREE copy of new, complete Concord Catalog. " 
| Name , "a w B *W 5 *» E à W" mo" F WM à M HM BH H S" 5 EM - m m 8 WM B à B à à 9 B os ft s 9» HB * à i 
l Address B o. d B O4 P P B b B H B HM à à P b Po ee à B à Rh W À 4 B H b à » B à B E B P B b B - 
: CI ocaeca oa ERU CE CR CEA RECREATION Safes ou cci Ich 8 
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Army BRAND NEW Complete || UAN 
TRANSMITTING 
and RECEIVING 


ADDING MACHINE 


VEST POCKET SIZE 


IDEAL FOR BUSINESS OR PERSONAL USE 


Fits vest pocket or purse. Guaranteed 
ONLY y $290 accurate. Operated as easily, and as 


reliable, as machines costing many 
times as much. Not a toy. Substan- 
ENG NO MONEY tially made of 28-gauge steel—guar- 


Each Baby Cal- anteed for life against defects in 
Ha My el m Famn construction. You positively can't 
ing Leatherette buy a calculator of equal quality for 


case—at no ex- as little money. ACCEPTED AS THE 
FINEST LOW PRICED CALCULATOR 
FOR OVER 30 YEARS! Operates with a 
flick of your finger. Adds, subtracts, 
multiplies, divides—counts up to ten mil- 
lion. Pays for itself over and over in mis- 
takes avoided, and time saved. MAKES 
IDEAL GIFT 


Sold on a positive money back guarantee. 
Send only $2.50, Calculator sent postpaid, 
or send name and address and pay postman 
$2.50 plus postage. MONEY BACK IN 10 


3 Sets in One—15 Tubes by Zenith 
SET A, for telephone and telegraph includes: 6 tube super- 
het receiver and 6-tube MOPA transmitter with 807 final 
amplifier, Frequency range of 2 to 8 megacycles includes 


the 80 meter amateur bands, SET B, transceiver that can | x r 1 ^T i 
be shifted to the 144 or 225 megacvele amateur bands. | DAYS IF NOT DELIGHTED! (If outside 


SET C, 2 complete inter- com system. POWER enh a subtract U. 8., send $3.00.) AGENTS WANTED. 
is unit. including dynamotor. operates [rom a vo NE . mut "pi | TII 
storage battery. Ideal for mobile or marine g | vide | CALCULATOR MACHINE co., (Mfrs. ) 


installations, 2 Antennas, 1 Veriometer | 4l I 
Resonater. Spare Set Tubes, Generator, | 


an Meri soc Dept. 468,P.O0O.BOX248, GLENVIEW ILLINOIS 
Spare Parts: 5 sets Earphones, 5 Micro- | 


phones, Cost Govt. many times more, SHOW A WALTER LANTZ 
| All merchandise guaranteed. Mall orders promptly filled, All § | ii id | 
prices F.O0.B, New York Clty, Send Money Order or Check, Ship- | 3-MONKEY CARTOON 


ping charges sent C.O.D. SEND FOR FLYER. 


COMMUNICATIONS EQUIP. CO. 
Dept. S-131 Liberty St., New York 7, N. Y. 


Made From 
Habblit Cartoon feature, 
50 


IMPORTED BRIAR 


t. 
BULLDOG SADDLE Free Alr..............1201-A Ship Wrecked..........1209-À 
Beauty Shop. c 1202-A The Auto Race......... 1213-A 


See at your dealers or “order direct. For catalog and prices, write to 


Enjoy unmatched sweet smoking HOLLYWOOD FILM ENTERPRISES, Inc. 
TAD, quality, outstanding fine grains, ; 6060 Sunset Biva. Dept. 116 Hollywood 28. Calit. 


Always ‘‘In and out’’ of trouble. Grand HOME ENTERTAINMENT. 
Show them often with a Mickey Mouse, Donald Duck and Oswald 


Y i VECEIL dn modern designs. - 
wie ty. illustrated booklet. 99.00 tO $10 
C. B. WEBER & C0. 146 Cator Ave., Jersey City 5, N. J. 


Motor Arbor and Combination V iii 
am, 14” rizht............ 65c—l5" left... 4.4920 
— 5& & Ey right and left................ $1.00 
Add 10c postage U.S.A. Trade dis- 


counts. 
B. DOWICK 
584 Communipaw Ave., Jersey City 4, N.J. 


No. 133H — 
"Quick Return" 
Spiral Ratchet 
Screw Driver 


Works like a charm. ( 
Simply push either to 


COMPLETE LENS SET only $2.50 drive or draw screws. 


Hidden "quick return" 


See the mountains and craters on the moon, the ringed planet a | : ! | 
Saturn, the moons of Jupiter, distant ships. people, and hundreds | spring returns handle for 
of other interesting sights. Make vour own high powered telescope another push. Great value, 
In one evening of easy work, All optical parts for 6 ft. long refract- 

ing telescope completely finished. Set consists of 3 inch diameter | NORTH BROS. MFG.CO. 
75 inch focal length ground and polished objective lens and all | Phila. 33, U.S.A 
eyepiece lenses needed to give magnifications of 50X, 100X, 150X, na. = = 
200X, and 250X as an astronomical telescope, and 50X., 100X, and | Division of The Stanley Works 


150X as a terrestrial telescope. Complete lens set with full direc- 
tions for mounting, only $2.50 postpaid. 


BROWNSCOPE CO., Dept. 7P, 24 W. 45th St., N. Y. 19, N. Y. 


How to Make 


LIQUID MARBL 


And BIG PROFITS In Your Own Business 


Amazing Liquid Marble can be made at home without machinery. It 


requires no expensive equipment to apply, Needs no heat or pressure. 
Can be sprayed, brushed or troweled onto any surface; or poured into 
molds for casting erpensire novelties, It produces a smooth, highly 
glazed marble elTect on concrete, wood, wallboard, iron, stone, etec., 
Without rubbing or polishing. Liquid Marble can be made in any color. 
It is even More beautiful than genuine murble because of its highly 
glazed Anish. Costs far less. 


Other Money-Making Opportunities 
PLASTIC FLOORING: Make lifetime floors in any color or shade. Can 
be laid over wood, concrete, brick, cement, etc, Work out beautiful 
patterns in contrasting and harmonious colors. 
FLEXIBLE MOLDS: Make your own FLEXIBLE MOLDS; cast novelties. 
statuary, desk sets. book-ends, ete., out of Liquid Marble. plaster and 
many other molding compositions, A large sized mold costs but a few 
cents. Hundreds of casts can be taken from a single mold. 


Unlimited Market 


You will find steady year-round demand in your own community. No 
selling problem. We supply names of BRIG BUYERS for your finished 
Products. 

Let BING PRODUCTS show you how to start with a small investment 
and build a permanent, independent. profitable business! Don't fail 
to grasp this opportunity! Write now for FREE CATALOG! 


BING PRODUCTS, Dept. B7, 88.87035, $22 


y Boston 10, Mass. 


ae CONSTRUCTION 


with cement composition and cheap wood builds 3 
room house low as $250, Farm building low as $50, 
Homemade forms make blocks, panels and tiles In 
color, and wallboard of sawdust and other compo- 
sitions, Wall-high blocks, Insulated. with finished 
sides, Stream-lined roof and walls, Cement gutters, 
Cabins. stores, sectional, Troweled roofs and floors, 
Ten formulas, 100 money and labor saving ideas. 
Mixer amd buzz saw easily made from an old auto. 
Make doors and windows, 50 proved ways s earn 
$10.00 $15.00 a day, Guaranteed, dHlustrated book, $1.00 

MAKE FURNITURE OF COMPOSITION cement, sawdust, paper, asbestos, 
Hom made cement. 


- ns 


Some part scrap wood, and metal make tables. 


cabinets. chests. racks, shelves, Inclosed sinks, lawn novelties and 
toys. Over 500), profit, 50c. 
HOW TO MAKE ACCURATE SHOP MACHINES, saws. drills, forge 


lathes, electric weed cutters and many other things from old 
auto parts and washing machine motors, Illustrated, 50c. 

HOME MFG. ENTERPRISES. 50 selected home shop projects, 20c. 
Special: All four booklets described above, $2.00 postpaid. No C.O.D. 


HOME I NDUSTRIES, 1318 So. 3th Ave. Dept. PS., Omaha 5. Nebr. 


tools, 


"HOW TO ev RAFTERS Ef 


New vest pocket book gives lengths. Side cuts, Plumb cuts, ME 
Deductions, For all rafters for any building from one inch to : o 
forty feet wide, Gives numbers to cut on square, Also degrees d d 


for same cuts for Radial Saws, All Standard pitches from lg to 


Ss, Just open book to pitch pare and there are your lengths, was 
Side cuts, etc, Anyone who knows what a jack rafter 15 can iia 
frame a roof if he has this great book, [rice one dollar pre- Lek 
maid, BUILDERS' TOPICS, Dept. 5, Med, Arts Bldg., Seattle 1, AiE 
Wash. Original teachers of the square in five easy lessons by ELE 
mail, Send for FREE list of plan books-— Kamp Kabins to E 4 


i 
Mansions. Els 
———— Ő E E — 


The prayers of the most worthy people often fail. Why? 
The unworthy often have the greatest health, success, 
riches and happiness. The best, smartest, and most in- 
dustrious people often have only pain, poverty and sor- 
row. Why? Thirty years ago, in id. n Tibet, behind 
the highest mountains in the world, a young Englishman 
found the answers to these questions. His eyes were 
opened by thestrangest mystic he met during his twenty- 
one years of travels in the Far East. Sick then, he re- 
gained health, Poorthen, he acquired wealth and world- 
wide professionalhonors. He wantsto tell the whole world 
what he learned, and offers to send a 9,000-word treatise, 
FREE, to everyone who asks promptly. It is a first step 
to the POWER that KNOWLEDGE gives. There is 
no obligation. Write for YOUR FREE COPY today. 


INSTMTUTE of MENTALPHYSICS, Dept.X-261 
213 South Hobart Blvd., Los Angeles 4, Calif. 


screen projection. For 35 mm. slides, strip film and 8 or 16 mm. 


Atom 


3 BIG Bomb SP 


FUN-AMUSEMENT-ENTERTAINMENT GALORE 


Here is the BIGGEST TREAT that could be offered 
to any Boy or Girl. Entertaining and Instructive and 
Amusing for the entire family. Don’t pass up this 
opportunity to get these BIG SPECIALS. They are 
NOW See tee, But you BETTER HURRY! 


RAPID FIRING 
AUTOMATIC 


A Real Thriller! 


HERE IT IS! Just what everybody 
has been looking for ... Makes a 
LOUD REPORT _... The very latest 
.. Gun shoots Rolls of 50 Rounds 
.. Quick and Easy to reload... 
AN vsus e M red QD Trigger... 
Be the envy of the other 
boys . . . Be First... $100 
Postpaid 


Get the jump on the 
other fellows. Gun Only 


BIG BOX OF 20 MAGIC TRICKS Complore with 
Apparatus | and Easy-to-Follow Instructions 


LOADS OF FUN... 
Presto! .. . and YOU CAN DO all 
these MAGIC TRICES with the 
skil and technique of a profes- 
sional and amuse everyone ... 
Be The Life Of The Party... A 


Thrill Every Minute .. $ 98 
A BIG BARGAIN AT 1 
THIS PRICE! ONLY Postpaid 


Shows Clear Pic- 


tures on the Ceil- 


A REAL GIFT 


TT 


MAGIC JET 


(of Pisa 
Pe oP Fag, 


MAGIC TRICKs 


Amazing Invention! Auto- 


Magic PICTURE GUN | | 
| ! Adjustanie 1S Woll or Floor 
Focus and USES REAL FILMS 


Strong Lens 


ACTUAL FILM PICTURES OF PRESIDENTS 


Just the A ps for any Boy or Girl 
.. « A Heal Movie PROJECTOR 
. . showing a continuous running 
film: under trigger control and ad- 
justable focus . . . Good clear pic- 
tures of l'residents, Little Red Riding 
Hood, Kip Van Winkle, Animals, 
Planes, Ships, etc. Can be shown on 
any wall or celling in ang home , . 
Easy to change films. Extra films avall- 
able. A practical and instructive gift. 


“BIG 3” COMBINATION OFFER! 
these 3 Big Specials ONLY $650 


FUN—CONTINUOUS PLAY AND REAL ENTERTAINMENT 
* USE THIS COUPON . . . MAIL TODAY * in U.S A. 


AT-EM-BOM., INC., Dept. PS-7 " RUS H *- 


141 W. Jackson Bivd., Chicago 4, Ill, 
Rush the Items checked. 


Enclosed find $........ 
[] All Metal Automatic Cap Pistols ($1.00 ea. Postpald) 
O Big Box of Magic Tricks ($1.98 ea. Postpaid) 

[] Auto-Magic Picture Gun ($3.98 ea. Postpaid) 

O All 3 Big Specials ($6.50 combination offer Postpald) 


4 Continuous Films 
and Batteries with 
each outfit, $29: 
For Use 398 


ONLY M 
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BREATH TAKING BEAUTIES! 


IN FULL COLOR FOR ART STUDY, 


Thrilling, colorful 
transparencies of  : 
beautiful Hollywood g See 
Models...so real. .- 
so lovely they'll take | 
your breath away 


World's 
Finest 
Viewer 


ys or Yoursel 
mm. slides 


Life-like, eivstal clear magnification Servis to theatre 


movie film. * Special Combination Offer—Two exquisite trans- 
parencies of lovely Hollywood Models and sensational Hollywood 
Professional Viewer — BOTH FOR ONLY $3.50 

Studio Guild, Dept. 5, Box 830, Hollywood 28, Calif. 

I] Send Special Combination Offer for only $31.50 [' Find enclosed § 

O Send 2 full color art Mosel slides for only $1.00 |. Send C.O.D. 

ENB iF MONEY ORDER OR CHECK I$ ENCLOSED WITH ORDER, WE WILL PAY POSTAGE 
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PIOCH 
by PIOCH 


Working Sketches for PSM Covers 


Ae cover has many jobs. It 
must identify the magazine. It must 
signal old friends that a new issue is out, and 
gain new readers by its timeliness in their in- 
terest. As the show window of the maga- 
zine, like the displays at the main entrance 
of Macy's, Marshall Field's, or your local 
hardware store, it must indicate the char- 
acter of the magazine and give a clue to its 
contents. 

It should be familiar—yet new. It should 
catch the. eye of the racing commuter with- 
out shocking the delicate after-dinner sensi- 
bilities of the settled subscriber. Of course, 
its subject should appeal to a wide variety of 
persons and its artistic handling should be 
nothing less than perfect. 

That, however, is only the half of it for 
Popular Science Monthly. For you readers 
have an uncanny eye for accuracy. In addi- 
tion to all the usual qualifications, PSM cov- 
ers also have to have a technical faithfulness 
that makes a blueprint look like a child's 
drawing. 

A PSM cover must have a subject that is 
important as well as interesting or decora- 
tive. The cover of this issue, for example, is 
really a full-color frontispiece for the story 
about what wind tunnels mean to you as an 
air-line passenger, a private flier, or even a 
taxpayer who licks an airmail stamp. | 

Like the Wac Corporal, which soared 
across the May cover, and the helicopter 
view of the Empire State television antenna 


POPULAR 
294 sciencs 


on the June cover, the cave of the winds on 
this July cover is the work of an artist named 
Ray Pioch, who understands PSM's neces- 
sities of art with accuracy. 

Pioch, now 29, has been handling a brush 
since childhood. An art apprentice on the 
Toledo Blade, he studied drawing and paint- 
ing nights in Toledo, and in Chicago at the 
Art Institute. He worked for General Motors 
in the department where the shape of cars 
begins. In the Navy, he served in the famous 
lraining Aids Development Center, which 
did so much in the conversion of civilians in- 
to the men who watched the dials in the 
turrets and control rooms. 

A Pioch cover is engineered as carefully as 
a railroad curve. And the cover on this issue 
was an engineering exercise in perspective: 
There was only one way to give you an idea 
of the size of this biggest man-made nostril, 
and that was in the comparative size of the 
men standing just inside the door and those 
working under the real airplane in the test 
section. 

I can testify that Ray Pioch has conveyed 
the impression of gloomy immensity that en- 
velops anyone who stands inside this tun- 
nel, because I was there. As an artist. he 
has created a feeling no camera could cap- 
ture, with a technical accuracy a photogra- 
pher would envy. 


eee 


For better results 

pw! 26 Basic Ring Designs | 

fea 211 | No one piston ring design can ES 
| meet all replacement needs. | 

Sealed Power Individually Engi- 

neered Ring Sets are made up 

from twenty-six (26) basic ring 

designs, which permit each set 

to be specifically engineered to 


| > "E do the best possible job in a 
An old horse IS old for keeps— | particular make of engine. 
| These ring sets are engineered 


L ] ° 
but an engine can be made young again | to save gas without sacrifice of 


oil economy, to save oil without 
inducing friction and cylinder 


. FOU can't look an engine in the teeth, but you can tell its | 
U ca Oo g , y wear. Each set gives balanced 


age by its performance—and new Sealed Power Piston ME M a 
Rings can knock years off its age, increasing horsepower by ci ctm " 
as much as 20% to 25%, saving oil, saving gas, and lengthen- | libus 
ing engine life. ! - ! 
Whatever the make, model, or degree of cylinder wear in 
your car, truck or tractor, there is a Sealed Power Piston Ring 
Set specifically engineered to do the best possible job. These j 
rings are made with the same pride, precision and quality that Pistons 1 
have made Sealed Power the choice of leading engine builders Cylinder Sleeves _ 
for over a third of a century. See your Sealed Power franchise 
dealer and ask him for the new booklet "What Causes Exces- __ 
sive Oil Consumption." Or write direct to Sealed Power Cor- Water Pumps 
poration, Muskegon, Michigan, and Stratford, Ontario. Chassis Parts 


Piston Rings 


Valves 


KEEP YOUR WAR BONDS! GET $4 FOR $3! ©1940; Seated Power Corp: 


SEALED POWER PISTON RINGS 


BEST IN NEW CARS! x* BEST IN OLD CARS! 


JULY 
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FOR PRECISION WORK 


RE ak eS 


South Bend Precision Lathes are 
designed and built to perform a 
wide variety of accurate ma- 
chining operations on metals, 


— quem — M gio |: alloys, plastics, fibres, composi- 
dc tions, ceramics, and other ma- 
terials. Their uses in radio, auto- 
mobile, appliance, and other 


repair work, tool and model 
10” South Bend Quick 
s REO — Change Gear Preci- 
Nu ON a - e sion Bench Lathe. 


making, and maintenance are 
practically unlimited. 


South Bend Precision Lathes bring to the small workshop 
the same split-thousandth accuracy, versatility, and de- 


Handwheel Draw-in Collet Attachment 


Unsurpassed for small diameter precision pendability for which they long have been famous in in- 
work. Speeds work and assures accuracy in | — 1 " : 

making small tools, in the manufacture of dustry. Practical attachments simplify many operations and 
parts for watches, radios, and instruments 
of all kinds, and in general service work. 


WRITE FOR FREE CATALOG moderate because plant facilities are geared to the effi- 


add to the variety of work that can be done. Prices are 


Hiustratesinfull eol- cient, large-scale production of these versatile machine 
or and describes all 


ty d dels of | . " 
Sak smilies de tudin tools. It will pay you to investigate the many advantages 


in 9”, 10”, 13,144", which South Bend Lathes have to offer before you buy any 


and16" sizes. Please 


mention cizeinwhich lathe for your shop. Write today for free catalog. 


LATHE BUILDERS SINCE 1906 


SOUTH BEND LATHE WORKS 


456 EAST MADISON STREET e SOUTH BEND 22, INDIANA 
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NOW THEY CAN BE TOLD: Behind the Scenes Dramas of Our Navy! 


NOW YOU CAN SEE THEM: Hitherto Secret Photos Never Before Released! 


4 ATTLE STATIONS!" ‘The ship's loud 
speaker sounds the alarm! It’s 
"Mae Wests'' for all hands! Then all Hell 
lets loose! Orange flames from crashing 
Zeros! Pin-pointed bombings! Terrific sal- 
vos! Flaming, smoking beachheads!... 
Death ... agony : glory . . break 
over our men as the world’s mightiest 
fleet goes into action! 
for this big new 
book—for the first uncensored story of our 
modern Navy . Complete in one volume 
.. Told by the great admirals .. . Pictured 
ain hundreds of startling, never-before-pub- 
lished action photos, maps, documents (many 
in full color) right from the Navy's confi- 
| dential files! 

Astounding photos upon photos reveal 
glorious epics of our Seabees, Marines, Coast 
Guard, the Fleet, the Air Arm, Amphibious 
Forces and the Armed Guard! Thrill to this 
authentic photo-drama of your Navy's cruise 
to VICTORY, actually written by the men 
who charted that cruise! Feel a new pride in 

every branch of our Navy! 


EE the outbreak of war in September 
1939, when the Navv convoved American 
cargo ships; through the American invasions 
of the African. Mediterranean and Channel 
Coasts; through the battles in the Pacific! 
Learn from none other than Admiral of the 
Fleet Ernest J. King, Chief of Naval Opera- 
tions, the secrets of the Navy's strategy that 
won for America such amazing triumphs. See 
Navy guns knocking hundreds of Jap Zeros 
Lode 


Copuniabe 


from the sky ... See mad Kamikazes crash- 
ing the flight decks of Carrier Bunker Hill 
As See the Navy ferrying our armies to 
invasion shores, even across the Rhine! . . 
See Halsey's Third Fleet blasting the prize 
Jap battleship Yamato! 

Page after page. many in full color, bring 
to life. with the breathless continuitv of an 
action film, many epochal achievements ... 
the huge Naval Bases erected on Bermuda, 
Newfoundland, Trinidad, Nova Scotia and 
many other far-flung areas for the protection 
of our homeland , « the campaign which 
wiped out the U-boat packs that all but 
halted our shipping ., , the strategy against 
V-1 and V-2 bombs marked for American 
cities , the Navy's powerful Squadron 58 
in full battle-action in the Philippine Seas 
_. , the signing of the Jap surrender on the 
USS Missouri—shown in full color! More 
than 500 pictures in all, mostly full page! 
Action maps of all campaigns! 

Here is the true and dramatic account of 
our Navy, not only in war, but in the im- 
portant role of preserving the world's peace! 


Now for the first time, officers command- 
ing undersea operations reveal the hidden 
nysteries behind our Silent Service, You also 
the glorious but little known achieve- 
nents of the Seabees, the Marines, the Coast 
Guard, the Fleet, the Air Arm, Waves, Spars, 
"Lady Marines." Amphibious Forces, etc. 
You will be amazed to learn of our Navy's 
achievements in Bacteriological Research, 
Radar. Medical Discoveries, Armament. new 
Radio Controlled Fiving Bumbs, etc, (Con- 
tinued on other side of attached flap. ) 
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' — Told by the 
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Actual Size 
7" X 10^ 


Ist Captured 
Jap Photos 
of Our Navy 


verybody 


Knows him... 


Early or late, he’s a 
familiar figure to every 
policeman on the street 
—he's the Doctor—he's 
on an emergency call ! 


e A Doctor's life isn't his 
own to live as he chooses. 
There are interrupted holi- 
days and vacations and 
nights of broken sleep. 
Emergencies require his 
presence for long, exacting 
, with somewhere a 
pause and perhaps the 


Nours.. 


pleasure of a cigarette. Then 
back to his job of serving 
the lives of others. 


ezez, MORE DOCTORS SMOKE CAMELS 


wo THAN ANY OTHER CIGARETTE 


THE "T-ZONE"—T FOR TASTE e 
AND T FOR THROAT fry 


The "T- Zone" is 
your own proving 
ground for any ciga- 
rette, For only your 
taste and your 
throat can decide 
which ciga- 
rette tastes 
best to Vote... y 
and how it 
affects your 
throat. j 

b 


R. J. Reynoids Tobacco Go., Winston-Salem, N.C 


HE MAKERS of Camels are naturally 
j pee of the fact that, out of 113,597 
doctors who were asked recently to name 
the cigarette they preferred to smoke, more 
doctors named Camel than any other brand. 
This survey was nationwide, covered doc- 
tors in every branch of medicine — nose 
and throat specialists too. Three nationally 
known independent research agencies made 
and vouch for the findings. 
Try Camels. Make the "I-Zone" test 
(see left). 


MEL 


Costlier 
L0baCCOS 


